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A B S T R A C T
T h e  purpo se  o f th is  study was to d e te r m in e  the e f fe c ts  of fo u r  
so u rces  of s y n ta c t ic  a m b ig u ity  on ju d g m e n ts  o f the c o m p r e h e n s ib i l i ty  
and c o m p le x i ty  of s e n ten ces . W h e th e r  sentences  w h ich  a r e  s y n ta c t i ­
c a l ly  am biguous  im p o s e  a g r e a te r  load on s h o r t - t e r m  m e m o r y  c a p a c ity  
than s i m i l a r  but unam biguous sentences  was a ls o  in v e s t ig a te d .
In  E x p e r im e n t  I  about 300 h igh school s e n io rs  judged  e i th e r  the 
a m b ig u i ty ,  the c o m p r e h e n s ib i l i ty ,  o r  the c o m p le x i ty  of h a l f  of 40  
a m b ig u o u s -u n a m b ig u o u s  p a irs  of sen tences  and in d ic a te d  on a 7 -p o in t  
sca le  the d e g re e  of con fidence he ld  in  each  ju d g m e n t .  H a l f  of the  
sub jec ts  in  each g roup  h e a rd  tape re c o rd in g s  of the sentences and the  
o th e r  h a l f  read  th e m  as they w e re  in d iv id u a l ly  p ro je c te d .  I t  was found  
that the p r o b a b i l i ty  th a t  the a m b ig u ity  p o te n t ia l  of a sen tence  w i l l  be  
r e a l iz e d  is a fu n c tio n  of the s o u rc e  of the a m b ig u ity  w ith  the fo l lo w in g  
o r d e r  f r o m  m o s t  to le a s t  r e a d i ly  re c o g n iz e d :  s u r fa c e  s t r u c tu r e  >
d e le t io n  > deep s t r u c tu r e  > case  re la t io n s h ip s .  F u r t h e r m o r e ,  the  
m ode of p re s e n ta t io n  of the s t im u l i  used in  these  tests  had no s ig n i f i ­
cant d i f f e r e n t ia l  e f fe c t  upon the in tu i t iv e  ju d g m en ts  o f the su b je c ts .  
R e s u lts  a ls o  d is c lo s e d  tha t the sentences judged r e la t i v e ly  low  in  c o m ­
p r e h e n s ib i l i t y  and r e la t i v e ly  high in  c o m p le x i ty  w e re  those w ith  r e l a ­
t iv e ly  h igh a m b ig u i ty  in d ic e s .  T h u s , the ra t in g  data  p ro v id e  support
v i i i
fo r  the b ro a d  hyp o th es is  that a m b ig u i ty  c o n tr ib u te s  to the i n t e r p r e t a -  
t io n a l  d e n s ity  of a l in g u is t ic  s t im u lu s .
S ub jec ts  in  E x p e r im e n t  I I  p a r t ic ip a te d  in  a s h o r t - t e r m  m e m o r y  
ta s k  w h ich  con s is ted  of l is te n in g  to a tape  re c o rd in g  o f so m e of the  
sam e sen ten ces , each  of w h ich  was fo llo w e d  by a s t r in g  of seven  p a irs  
of d ig its  and then r e c a l l in g  the sen tence  and as m any  n u m b e rs  as 
p o s s ib le .  U n d e r  these  con d it io ns  the unam biguous sentences  w e re  
not r e c a l le d  m o r e  f re q u e n t ly  than  the am b iguous  sentences n o r  was  
d ig i t  r e c a l l  m o r e  e f f ic ie n t  a f te r  the unam biguous than a f te r  the a m ­
biguous s t im u l i .  A d d it io n a l ly ,  the t im e  w h ich  e lapsed  b e tw een  the  
p re s e n ta t io n  and r e c a l l  of the d ig its  was not in v e r s e ly  re la te d  to the  
n u m b e r  of d ig its  r e c a l le d .
T h e s e  f in d in g s  suggest that a m b ig u ity  c o m p lic a te s  the p e rc e p t io n  
of sentences in s o fa r  as the dependent m e a s u r e  is  ra te d  c o m p le x i ty  
and that m u l t ip le  in te rp re ta t io n s  of am biguous  sentences a r e  not c o m ­
puted in  a m e m o r y  o v e r lo a d  s i tu a t io n .  T h e  im p l ic a t io n s  of the re s u l ts  
of th is  study a r e  d iscu ssed  in te r m s  of r e s e a r c h  m ethodo logy  and  
p s y c h o lo g ic a l  m o d e ls  of hum an  sen tence  p ro c e s s in g .
ix
C H A P T E R  I .  I N T R O D U C T IO N  A N D  T H E O R E T I C A L  C O N S ID E R A T IO N S
F o r  d e s c r ip t iv e  l in g u is ts ,  p a r t ic u la r l y  those A m e r ic a n s  who 
w orked  w ith in  the f r a m e w o r k  d e s c r ib e d  by L e o n a rd  B lo o m f ie ld  in  
Language (1 9 3 3 ) ,  the p r i m a r y  data  of l in g u is t ic s  consis ted  of a c tu a l  
u tte ra n c e s  of n a t iv e  s p e a k e rs  of v a r io u s  languages . T h e  ta s k  of the  
l in g u is t  was v iew ed  as the c o l le c t io n  of a corpus of u t te ra n c e s  r e p r e ­
sen ta t ive  of a g iven  language and the subsequent a n a ly s is  of th is  corpus  
in to  a h ie r a r c h y  of p h o n o lo g ic a l,  m o rp h o lo g ic a l ,  and syn tac tic  units as 
w e ll  as a set of ru le s  o u tl in in g  p e r m is s ib le  a r ra n g e m e n ts  of these  
u n its . In fo rm a n t  ju d g m en ts  w e re  e l ic i te d  only to d e te r m in e  w h e th er  
s im i la r  u t te ra n c e s  could be c la s s i f ie d  as the sam e o r  d i f fe r e n t  in  
m ean in g , a c r u c ia l  point in  the e s ta b l is h m e n t  of a sys te m  of au tono ­
mous phonem es. T h is  d e s c r ip t iv e  a p p ro ach  to o v e r t  l in g u is t ic  
b e h a v io r ,  often r e f e r r e d  to as the s t r u c t u r a l is t  t ra d i t io n ,  f lo u r is h e d  
in this co u n try  and i ts  le g a c ie s  a r e  e x ten s ive  c o l le c t io n s  of fac ts  about 
a d iv e rs e  a r r a y  of lan g u a g es . T h e n  in  1957 S yn tactic  S tru c tu re s  was 
published; in  th is  m o n o g ra p h  N o a m  C h o m s k y  a rg u e s  co n v in c in g ly  in  
fa v o r  of m any  fu n d a m e n ta l  changes in the goals and m ethods of l in g u is ­
t ics  by pointing  out the inadeq uacy  of co n stitu en t an a lys es  of the  
s t ru c tu re  of language . In th is  e a r ly  w o rk  and in  n u m ero u s  subsequent  
pub lica tion s  (1 9 5 9 ,  1961, 1964, 1970a), C h o m sky  has re p e a te d ly  
d ra w n  a tte n tio n  to the c r e a t iv e ,  in n o va tive  aspects  of language b e h a v io r .  
H ence, he a s s e r ts  (1 9 6 4 )  that one ol the goals of a d e s c r ip t iv e ly
3adequate g r a m m a r  is the p ro v is io n  of an account of the p r in c ip le s  upon 
which nat ive  s p e a k e rs  r e ly  in  the p ro d u c tio n  and c o m p re h e n s io n  of 
novel u t te ra n c e s .  S ince these p r in c ip le s  a r e  g e n e r a l ly  a b s t r a c t  and 
m a y  not be re p re s e n te d  d i r e c t ly  in  the p h y s ic a l  m a n ife s ta t io n  of u t t e r ­
ances , C h o m s k y  a rg u e s  tha t the e a r l i e r  s t r u c t u r a l  g r a m m a r s  w hich  
re l ie d  e n t i r e ly  on p h y s ic a l ly  m e a s u ra b le ,  d i r e c t ly  o b s e rv a b le  l in g u is t ic  
data  m ay  be o b s e rv a t io n a l ly  adequate  in s o fa r  as they account fo r  a 
given set of fa c ts ,  but a r e  h o p e le s s ly  im p o v e r is h e d  when eva lua ted  in  
te r m s  of p rodu c ing  ins igh ts  in to  the n a tu re  of language and hum an  
m e n ta l  p ro c e s s e s .
T h u s , C h o m sky  c la im s ,  am ong o th e r  th ings, that o b s e rv a t io n a l ly  
adequate g r a m m a r s  f a i l  to r e v e a l ,  le t  a lone e x p la in ,  the l in g u is t ic  
in tu it io n s  of n a t ive  s p e a k e rs ,  e . g .  th e i r  a b i l i t y  to re c o g n iz e  p a r a ­
p h ra s t ic  re la t io n s h ip s  betw een  a c t iv e  and pas s iv e  sen ten ces , th e i r  
a b i l i ty  to d e tec t  a m b ig u i t ie s ,  th e i r  a w a re n e s s  of g r a m m a t ic a l  d e ­
v ia n c e .  In A s p e c ts  o f the T h e o r y  of Syntax (1 9 6 5 )  he w r i t e s ,  " th e  
p ro b le m  fo r  the g r a m m a r ia n  is  to c o n s tru c t  a d e s c r ip t io n  and, w h ere  
p o ss ib le , an exp lan a tio n  fo r  the in tu it io n  of the n ative  sp e a k e r  (o ften  
h im s e l f )  (p. 2 0 ) ."  N o w h e re  does he c la im  that these in tu it io n s  a r e  
u n i fo rm ly  r e l ia b le ,  easy to e l ic i t ,  o r  even a v a i la b le  to the language  
user; yet he does a s s e r t  that they con stitu te  the p r im a r y  data of 
l in g u is t ic s  and that how w e ll  a g iven g r a m m a r  accounts  fo r  those in -
4tu it io n s  is  one c r i t e r io n  of the adequacy o f that g r a m m a r ,  and hence  
of the conception  of g r a m m a r  and the th e o ry  that u n d e r l ie s  i t .
I t  is  p ro b a b ly  va lid  to c r i t i c i z e  th e o re t ic ia n s  of t r a n s fo r m a t io n a l  
g r a m m a r  fo r  hav ing  r e l ie d  too e x te n s iv e ly  on in tro s p e c t io n  and too 
l i t t le  on e m p i r ic a l  ev idence co n cern in g  the p s y c h o lin g u is t ic  a b i l i t ie s  
of na ive  s p e a k e r - h e a r e r s .  O f c o u rs e ,  obta in ing  r e l ia b le  in d ic a t io n s  
of the ta c i t  know ledge u se rs  have of th e ir  n a t iv e  language does p re s e n t  
m e th o d o lo g ic a l  p ro b le m s  s ince  the im p le m e n ta t io n  of th is  know ledge  
is  im p e r fe c t .  H o w e v e r ,  C h o m sky  m a in ta in s ,  c o r r e c t ly  I  th in k ,  the  
fo llo w in g :
i t  should be c le a r ly  re c o g n iz e d  that a g r a m m a r  
is not a d e s c r ip t io n  of the p e r fo r m a n c e  of the  
s p e a k e r ,  but r a th e r  of h is  l in g u is t ic  com p e ten ce ,  
and that a d e s c r ip t io n  of com peten ce  and a 
d e s c r ip t io n  of p e r fo r m a n c e  a r e  d i f f e r e n t  things  
. . . .  O b v io u s ly  one can find  out about c o m ­
petence only by studying p e r fo r m a n c e ,  but 
th is  study m u st be c a r r ie d  out in  dev ious and 
c le v e r  w ays , i f  any s e r io u s  r e s u l t  is  to be 
obtained ( 197 0b :43 -4 4 ) .
E s s e n t ia l  to und ers tand ing  the r a t io n a le  of the r e s e a r c h  u n d e r ­
taken  fo r  th is  d is s e r ta t io n  is  the id e a  that a g r a m m a r  of a language  
is a th e o ry  of the sentences of that language whose function  is to 
d e s c r ib e  the s t r u c tu r e  of sentences in  such a way as to c h a r a c te r iz e  
the fe a tu re s  used by n a t ive  s p e akers  in  und ers tand ing  th e m . T h u s ,
g r a m m a r s  l ik e  o ther  s c ie n t i f ic  th e o r ie s  a r e  expected to m ake
5p re d ic t io n s  and d i f fe r e n t  g r a m m a r s  of a g iv e n  language m a y ,  and 
p ro b a b ly  w i l l  d i f f e r  in  these  p re d ic t io n s .  T h e n  these  p re d ic t io n s  can  
be e m p i r ic a l l y  tested by c o m p a r in g  th e m  w ith  the l in g u is t ic  in tu it io n s  
of n a t ive  s p e a k e rs .  M o s t  of the p re d ic t io n s  m ade  in  the p re s e n t  study  
a r e  d e r iv e d  f r o m  the th e o ry  of t r a n s fo r m a t io n a l  g r a m m a r  but one 
subset of the tes t  m a t e r ia ls  was deve lo ped  on the b a s is  of a g r a m m a r  
2 case re la t io n s h ip s .
T h e s e  p r e l im in a r y  r e m a r k s  a r e  in tended to p ro v id e  a g e n e ra l  
o utline  of the f r a m e  of r e fe r e n c e  w ith in  w h ich  the p re s e n t  w o rk  is  
con ce ived . N ow  b e fo re  p ro ce ed in g  to a r e v ie w  of e m p i r ic a l  in v e s t ig a ­
tions of l in g u is t ic  a m b ig u ity ,  le t  us c o n s id e r  som e of the ways in  
w hich  am biguous  sentences have been d e s c r ib e d  and a n a ly z e d .  I t  is 
g e n e ra l ly  acknow ledged tha t a n e c e s s a ry  p r o p e r ty  of an am biguous  
sentence is i ts  p o te n t ia l  fo r  sus ta in ing  two o r  m o r e  m e a n in g fu l  i n t e r ­
p re ta t io n s  re g a r d le s s  of context and s itu a t io n .  T h is  is  net to deny that  
con tex tua l fa c to rs  a f fe c t  the d is a m b ig u a t io n  of sentences but r a th e r  
c o m p r is e s  an a t te m p t  to d is t in g u is h  betw een  the use of language and 
language as a s y s te m  fo r  i t  is p r i m a r i l y  the l a t t e r  which con cerns  us 
h e re .
Since K o o i j 's  s u rv e y  (1 9 7 1 :1 -7 )  of the v iew s  of A r is t o t l e ,  Q u in ­
t i l ia n ,  V a u g e la s ,  and D a l ly  on a m b ig u ity  in n a tu ra l  language is a d e ­
quate and re a d i ly  a c c e s s ib le ,  it would a p p e a r  o tiose  fo r  this w r i t e r  to
6p u rsu e  the top ic  in  g r e a t e r  d e ta i l .  O f m o r e  im m e d ia t e  in te r e s t  is  
H o c k e t t 's  use (1 9 5 4 )  of N e c k e r  cubes to p ro v id e  a v is u a l  i l l u s t r a t io n  
of a m b ig u ity .  F r o m  F ig u r e  1 w h e re  the d ra w in g s  a r e  re p ro d u c e d  it  
can be o b s erved  tha t B is p e rc e iv e d  a t  t im e s  l ik e  A  and a t  t im e s  l ik e
C .  T h e  l in g u is t ic  ana log y  r e q u ir e s  that B c o n s is t  of an am biguous  
sen tence, A  a p a ra p h ra s e  of one of i ts  in te r p r e ta t io n s ,  and C a p a r a ­
ph ras e  of a n o th e r  in te r p r e ta t io n .  Though  th is  i l l u s t r a t io n  is  in s t r u c ­
t iv e ,  th e re  is  a d an g er  that i t  can be c a r r i e d  beyond the l im i t s  of its  
v a l id i ty  s ince  in  the p e rc e p tio n  of am b iguous  sen ten ces , a w a re n e s s  of 
one in te r p r e ta t io n  does not n e c e s s a r i ly  p re c lu d e  a w a re n e s s  of ano ther^  
w h ereas  v is u a l ly  am biguous f ig u re s  such as those o ften  used by G e s ta l t  
psycho log is ts  m a y  not be p e rc e iv e d  s im u lta n e o u s ly  in  both w ays .
P ro b a b ly  the m o s t co m m o n  type of am b ig u o u s  sen tence is  that  
w hich re s u lts  f r o m  p o ly s e m ia ,  i . e .  m u l t ip le  m ean in g s  of w o rd s .
M a n y  puns and qu ite  a few  of the r id d le s  w h ich  a m u s e  young c h i ld re n  
i l lu s t r a te  th is  type of c o n s tru c t io n  as do the fo l lo w in g  nonhum orous  
e x a m p le s :
(1) T h e  happy c h i ld r e n  skipped a round  the b lo ck
(2) Hand h im  that b la c k  pipe
fS u p p o rtin g  th is  con ten tion  is  the fu s io n  e f fe c t  noted by D .  G .  
M a c K a y  (1 9 6 6 )  w h e re b y  "both m ean ings  of am b iguous  sentences [c o n ­
t r ib u te ]  to a s ing le  in te g ra te d  in te r p r e ta t io n ."  F o r  in s ta n c e , the w ord  
tank was taken  by at le a s t  one of h is  e x p e r im e n ta l  sub jec ts  to m ean  
the gaso line  r e c e p ta c le  of an a r m o r e d  vehicle '.
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F ig u r e  1. N e c k e r  cubes f r o m  H o c k e t t  (1 9 5 4 :2 1 9 ) .
8and the m u l t ip ly  am biguous
(3) T h e  spy took a p ic t u r e .
In m ost cases of le x ic a l  a m b ig u ity  the am b iguous  w ord  func tio ns  as the  
sam e type of co n s titu en t  in  each in te r p r e ta t io n  a lth ough  th is  is  not a 
n e c e s s a ry  c o n d it io n . F o r  in s ta n c e , in  (1 ) b lo c k  is  a noun w hich  stands  
in  a p p ro x im a te ly  the sam e g r a m m a t ic a l  r e la t io n s h ip  to the v e rb  skipped  
re g a rd le s s  of w h e th e r  i t  is  in te r p r e te d  as r e f e r r in g  to a toy , a heavy  
stand fo r  chopping, an o b s tru c t io n ,  o r  a s q u are  fo r m e d  by the i n t e r -  
- e r t io n  of c i ty  s t r e e ts .  M o r e o v e r ,  the o c c u r re n c e  of a po lysem o u s  
w ord is ,  in i t s e l f ,  not s u f f ic ie n t  fo r  the sen tence  in  w h ich  i t  is  p re s e n t  
to be am biguous  since c o n tex tu a l in fo r m a t io n  as w e l l  as n o n lin g u is t ic  
in fo rm a t io n  w hich  the l is te n e r  has about ob jec ts  and events  in  the  
w orld  in som e undefined m a n n e r  c o n s tra in  h is  s e le c t io n  of the sense  
of the le x ic a l  i t e m  so that in a p p r o p r ia te  re a d in g s  a r e  not o ften  ass ig n ed .  
F o r  in s ta n c e ,  i f  (2 ) is expanded so that i t  re ad s
(2a )  T h e  p lu m b e r  asked  m e  to hand h im  that b la c k  p ipe so 
he could r e p a i r  i t
or
(2b) T h e  to b acc o n is t  asked m e  to hand h im  that b la c k  p ipe  
so that he could show i t  to a c u s to m e r
the a s s o c ia t iv e  bonds betw een  the w ord  p lu m b e r  and the h o llo w  tube
in te rp re ta t io n  of pipe and betw een tobaccon is t and tin* sm o k in g  d e v ic e
in te rp re ta t io n  of pipe have the e ffec t of c o n s tra in in g  p e rc e p tio n  of the
9m eaning  of p ipe . I t  is  when the l in g u is t ic  and n o n lin g u is t ic  context  
a r e  s u f f ic ie n t ly  vague that these  c o n s tra in ts  do not fu n c tio n  that s e n ­
tences a r e  le x ic a l ly  am b ig u o u s . In  o th e r  w o rd s ,  the m o re  redundant  
a sentence is ,  the less  l ik e ly  i t  is  to be am b ig u o u s .^
It  is  a ls o  t ru e  that the m ode of o c c u r re n c e  of c e r ta in  p o te n t ia l ly  
am biguous sentences d e te rm in e s  the p e rc e p t io n  of the a m b ig u i ty .  C o n ­
s id e r  what you r own re a c tio n s  would be on h e a r in g  these  sentences:
(4) T h a t  book was / r e d /
(5) W hat a / b o v r /  that is
(6) O u r  /s A n /  is m any  m i le s  aw ay .
In the case of these  and o th e r  hom on ym s the aco u s tic  fo r m s  and the
re s p e c t iv e  phonem ic  t ra n s c r ip t io n s  do not p ro v id e  the d is a m b ig u a t in g
in fo rm a t io n  tha t is  a v a i la b le  in  the o r th o g ra p h ic  r e p r e s e n ta t io n s .  Y e t
the p rece d in g  sentences a r e  unam biguous in  the v is u a l  m ode:
(4a) T h a t  book was red
(4b) T h a t  book was read
(5a )  W hat a b o re  that is
(5b) W hat a b o a r  that is
(6a )  O u r  sun is m any  m i le s  aw ay
(6b) O u r  son is m any  m i le s  aw ay .
On the o th e r  hand, som e sentences m a y  be le x ic a l ly  am biguous  
in  the v is u a l m ode though unam biguous when h e a rd .  P ro b a b ly  e v e r y ­
one has en countered  e xa m p les  s i m i l a r  to th is  one
(7) T h e  young g i r ls  read  v e ry  w e l l
o r  a m o re  thorough d iscu s s io n  of the re la t io n s h ip s  betw een  a m ­
b igu ity  and redundancy r e f e r  to G lea so n  (1 9 6 5 :4 6 0 -4 6 7 ) .
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and had to s e a rc h  the su rro u n d in g  l in g u is t ic  context fo r  c lues  as to 
w h eth er  the v e rb  tense was in tended to be in te r p r e te d  as p re s e n t  or  
past. M o r e o v e r ,  in  a c tu a l  u t te ra n c e s  s t re s s  m a y  be an in d ic a to r  of 
the seg m e n ta t io n  of the fo r m a t iv e s  as has been d iscussed  by C h o m sky  
and H a l le  (1 9 6 8 ) ,  V a n d e r s l ic e  (1 9 7 0 ) ,  and Scholes (1 9 7 1 ) .  C e r t a in  
types of a m b ig u ity  can be re s o lv e d  on the bas is  of th is  s o r t  of l in g u is ­
t ic  in fo rm a t io n .
In one sense, p o ly s e m ia  can be c o n s id e re d  the m o s t  e le m e n ta r y  
type of a m b ig u ity .  Q u ite  s im p ly ,  i f  at le a s t  two d is t in c t ly  d i f fe r e n t  
m eanings of a w ord  a r e  re a s o n a b ly  p ro b a b le  w ith in  a g iven  l in g u is t ic  
context, then the e n t i re  sentence is am b ig u o u s .^  W h e th e r  o r  not both  
m eanings of the sentence a r e  p e rc e iv e d  depends upon that vague  
" re a s o n a b le  p r o b a b i l i ty "  and, of c o u rs e ,  w h e th er  o r  not the h e a r e r  
knows m o re  than one m ean ing  fo r  the w o rd .  Y e t  in  a n o th e r  sense, 
the detec tion  of n o n -s y n ta c t ic  a m b ig u ity  by n a t iv e  s p e a k e rs  of a 
language is so c o m p le x  a phenom enon that in  sp ite  of h e r o ic  e f fo r ts  
by som e ph ilo so p h ers  and l in g u is ts ,  in te r  a l ia  K a tz ,  F o d o r ,  and W e in -  
re ic h ,  we a re  s t i l l  faced w ith  the s itu a t io n  of hav ing  no s y s te m a t ic  
account of th is  u n iv e r s a l  sou rce  of a m b ig u i ty .  So the p re s e n t  study 
d ia ls  e x c lu s iv e ly  w ith  hypotheses p e r ta in in g  to v a r io u s  types of
^Kooij would ob jec t  to these s ta te m e n ts  because he m akes  
a d is t in c t io n  betw een the in h e re n t  p o ly s e m y  of le x ic a l  e le m e n ts  and 
o ther fo rm s  of a m b ig u ity  ( 1 9 7 1 :1 1 7 -1 2 3 ) .
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syn tac tic  a m b ig u ity ,  and the c h a llen g in g  t h e o r e t ic a l  and e x p e r im e n ta l  
p ro b le m s  re la te d  to the in te r p r e ta t io n  of le x ic a l  a m b ig u it ie s  a r c  s o m e ­
w hat a r t i f i c i a l l y  set a s id e .
In  t e r m s  of t ra n s fo r m a t io n a l  g e n e ra t iv e  g r a m m a r ,  an am biguous  
sentence consis ts  of a s ing le  s u r fa c e  s t r u c tu r e  w h ich  can be d e r iv e d  
f r o m  m o r e  than  one deep  s t r u c tu r e  c o n f ig u ra t io n .^  C h o m s k y  (1961 )  
exp re s s e d  th is  g r a m m a t ic a l  p r in c ip le  in  the fo llo w in g  f o r m a l  t e r m s :
f  ( i »j ) .[which] is  the set of s t r u c t u r a l  d e s c r ip t io n s  
of the sentence Sj that a r e  p ro v id ed  by the g r a m m a r  
Gj . . . should con ta in  m o r e  than one s t r u c t u r a l  
d e s c r ip t io n  only i f  the sen tence Sj is  a m b ig u o u s - -  
tha t is ,  th is  is a re a s o n a b le  e m p i r ic a l  con d it io n ,  
one of m any , on the g r a m m a r  of a language (p . 120).
Synonom y, the re la te d  phenom enon w h e re b y  a s in g le  deep s t r u c tu r e
can be re p re s e n te d  by m o r e  than one s u r fa c e  s t r u c tu r e  is  a ls o  quite
in te re s t in g  but not p e r t in e n t  enough to the a n a ly s is  of a m b ig u it ie s  to
w a r r a n t  fu r th e r  d iscu s s io n  in th is  b r i e f  s u rv e y ,^
A c c o rd in g  to Z i f f  (1 9 6 5 ) ,  h o w e v e r ,  an adequate  g r a m m a r  of a
^ T h e  w r i t e r  is using the t e r m  "deep  s t r u c tu r e "  w ith  fu l l  a w a r e ­
ness of the c u r r e n t  c o n tro v e rs y  o v e r  the n a tu re  and even the e x is ten ce  
of the le v e l  of deep s t r u c tu r e  as defined  by C h o m s k y  (1 9 6 5 ) .  R e a d e rs  
in te re s te d  in pursu ing  th is  topic m ay  r e f e r  to C h o m s k y  (1 9 6 9 ) ,  M c -  
C a w le y  (1 9 6 8 , 1970, 1971), L a k o ff  (1 9 7 0 ) ,  and pap ers  by these  and 
o th er  l in g u is ts  published in  a c o lle c t io n  ed ited  by Jacobs and R o sen  
baum  (1 9 7 0 ) .
’’See G le i tm a n  and G le i tm a n  (1 9 7 0 )  and Honeck (1971 ) fo r  re p o r ts  
of som e recent p s y c h o lin g u is ts  e x p lo ra t io n s  of na t ive  s p e a k e rs '  
a b i l i t ie s  to p a ra p h ra s e ,  th e ir  judgm ents  of p a ra p h ra s e s ,  and m e m o ry  
for p a ra p h ra s e s .
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language need on ly  p ro v id e  m o r e  than one s t r u c t u r a l  d e s c r ip t io n  fo r  a l l  
s y n ta c t ic a l ly  am b iguous  sentence typ es , i . e .  those c la s s e s  of sen tences  
w hich a r e  am biguous  by v i r tu e  of the a r r a n g e m e n t  of the w o rd s .  He  
concludes h is  p ap er  by say ing  " a l l  th a t  one can s e n s ib ly  ask  o f a g r a m ­
m a r  is  that i t  p ro v id e  a m eans o f d is c r im in a t in g  b e tw een  those s e n ­
tences that do and those that d o n 't  have  a syn tac tic  p o te n t ia l  f o r  a m b ig u i ­
ty (p . 5 5 6 ) ."  As  a consequence, such a g r a m m a r  cannot d is t in g u is h  
betw een
(8) I  saw the shooting of the apes
in w h ich  the syn tac tic  p o te n t ia l  is  l ik e ly  to be r e a l iz e d  and
(9) I  saw the shooting of the e lephants
which a lso  has a s yn tac tic  p o te n t ia l  fo r  a m b ig u ity  though i t  is  not l ik e ly  
to be r e a l iz e d .
In  S y n ta c tic  S tru c tu re s  (1 9 5 7 )  C h o m sky  used the o c c u r re n c e  of 
d i f fe r e n t  types of syn tac tic  a m b ig u ity  to m o t iv a te  the e s ta b l is h m e n t  of 
phrase  s t r u c tu r e  and t r a n s fo r m a t io n a l  s t r u c tu r e  "as  d is t in c t  le v e ls  of 
re p re s e n ta t io n  fo r  g r a m m a t ic a l  sequences (p .  8 5 ) ."  H is  e x a m p le s  of 
s tr in g s  r e q u ir in g  at le a s t  the p h ra s e  s t r u c tu r e  le v e l  fo r  th e i r  d is a m ­
b iguatio n  a r e ;
(10 )  O ld  m en  and women** . . .
^ A c tu a l ly  th is  p h ras e  was used e a r l i e r  by W e l ls  (1 9 4 7 :9 3 f f )  who 
a n a lyze d  it  in  t e r m s  of im m e d ia te  co n s titu e n ts .  D ik  (1 9 6 8 :2 2 8 )  pointed  
out that th is  e x a m p le  and the type ol a m b ig u ity  i t  r e p re s e n ts  have a lso  
been disc ussed by H o c k e tt  (1 9 5 4 ;2 1 7 f f  and 1 9 6 1 :2 2 5 -2 2 6 ) .
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(11 )  T h e y  a r e  f ly in g  p lan es .
T h e s e  he d is t in g u is h e d  f r o m :
(12 )  I  found the boy studying  in  the l i b r a r y
(13 )  T h e  shooting of the h u n te rs  . . .
(14 )  John was f r ig h te n e d  by the new m ethods
in  w h ich  the a m b ig u i t ie s  can be r e s o lv e d  only by c o n s id e r in g  the t r a n s ­
f o r m a t io n a l  d e r iv a t io n s  of the s tr in g s  and thus d e te r m in in g  the fa c t  
that the re la t io n s  b e tw een , fo r  in s ta n c e ,  shoot and h u n te rs  d i f f e r  d e ­
pending upon w h e th e r  the u n d e r ly in g  k e r n e l  sen tence is  ta k e n  to be  
(1 3 a )  T h e  h u n te rs  shoot
or
(13b ) Som eone shoots the h u n te rs .
S o m e w h a t s i m i l a r l y ,  (12 )  m a y  be in te r p r e te d  as
(12a )  I  -  found -  the boy studying  in  the l i b r a r y
or
(12b) I  -  found studying in  the l i b r a r y  -  the boy 
ju s t  as (14 )  m ay  be re g a rd e d  as the p as s iv e  c o u n te rp a r t  of 
(14a )  N ew  m ethods f r ig h te n  John  
or as a p a ra p h ra s e  of
(14b) Som eone used the new m ethods  to f r ig h te n  John.
T h is  be ing  the case , i t  b ec o m es  obvious that a b s t r a c t  re la t io n s  w h ich  
a r e  not e x p l ic i t  in  the p h y s ic a l  r e p r e s e n ta t io n  of p h ra s e s  such as (1 2 ) ,  
(1 i ) ,  and (14 )  p lay a ro le  in  the p e rc e p t io n  of m e a n in g .
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A n o th e r  a p p ro a c h  to d is t in g u is h in g  b e tw e e n  s y n ta c t ic  a m b ig u ity  
at the le v e l  o f  s u r fa c e  s t r u c tu r e  and a t  the le v e l  of deep  s t r u c tu r e  i n ­
vo lves the notion of la b e le d  b r a c k e t in g .  T h is  concept is  ro u g h ly  s i m i ­
l a r  to the t r a d i t io n a l  id e a  of p a rs in g  and d ra w s  e m p i r i c a l  support f r o m  
s e v e r a l  types of ev id en ce  am ong w h ich  a r e  n a t iv e  s p e a k e r s '  in tu it io n s  
about the s tre n g th  of g r a m m a t ic a l  a s s o c ia t io n s  b e tw e e n  w o rd s  w ith in  a
n
sentence and e y e -v o ic e  span da ta  such as th a t  a c q u ire d  in  e x p e r im e n ts
d e s c r ib e d  by S c h le s in g e r  (1 9 6 8 ) .  In  t h e i r  d is c u s s io n  o f the b r a c k e t in g
notion  in  g e n e ra l  and e s p e c ia l ly  i ts  a p p l ic a t io n  to phonology C h o m s k y
and H a l le  (1 9 6 8 )  po in t out that i t  is  based on the a s s u m p tio n  that
the s u r fa c e  s t r u c tu r e  of a sen tence  is  p r e c is e ly  a 
p ro p e r  b r a c k e t in g  o f  a s t r in g  o f f o r m a t iv e s ,  w ith  the
b ra c k e te d  s u b s tr in g s  ( th e  p h ra s e s )  ass ig n ed  to c a t e ­
g o r ie s  s e lec ted  f r o m  a c e r t a in  f ix e d  u n iv e r s a l  set  
of c a te g o r ie s .  T h e  c o m p le te  s t r in g  is ass ig n ed  to 
the c a te g o ry  's e n te n c e '  (S); the o th e r  p h ra s e s  a r e  
a ls o  ass ig n ed  to c a te g o r ie s  tha t a r e  p ro v id e d  by 
g e n e r a l  l in g u is t ic  th e o ry ,  such as the c a te g o r ie s  
'noun p h ra s e '  ( N P )  and 'v e r b  p h r a s e '  ( V P )  (p . 8 ) .
N ow  keep in g  in  m in d  th a t  the d is a m b ig u a t io n  of sen tences in  
n o r m a l  s itu a tio n s  is  a func tio n  of p r a g m a t ic  and s e m a n tic  c o n s tra in ts ,  
a c tu a l  re s o lu t io n  of the a m b ig u ity  of p h ra s e  types  w ith  a syn tac tic  
p o te n t ia l  fo r  a m b ig u ity  such as the p re v io u s ly  m en tio n ed
^ L e v e l t  (1 9 6 9 ,  1970) has deve lo ped  an in te r e s t in g  techn ique  fo r  
q u a n tify in g  ju d g m e n ts  of d e g re e s  of re la te d n e s s  am ong w ords  and 
em ployed  it w ith  som e success in Dutch and E n g lis h  language e x p e r i -  
i nenl s .
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(10 )  O ld  m e n  and w om en . . . 
as w e l l  as
(15 )  V a lu a b le  re c o rd in g s  and f i lm s  . . .
(16 )  M o d e rn  pa in tings and fu rn is h in g s  . . .
D i k ' s (1 9 6 8 :2 3 6 -2 4 9 )
(17 )  A  cheap bed and b r e a k fa s t
and an in d e f in i te  n u m b e r  of s i m i l a r  p h ra s e s  can be c o n c e p tu a lize d  in  
te r m s  of la b e le d  b ra c k e t in g  of the s t r in g s .  F o r  e x a m p le ,  c o n tra s t
f N P 2 l A ° ^  K ^ N P l m e n  aru* w o m e n J N P l JNP2 l N P 3 l N P l 0 ^  men] 
N P l { N P 2 anc' w o m e n -^NP2^NP3. ^ (1 9 6 8 ;2 3 6 f f )  a rg u e d  that such an
a n a ly s is  cannot, h o w e v e r ,  account fo r  a th ir d  p o s s ib le  in te r p r e ta t io n  
w h ich  a r is e s  in  cases w h e re  th e re  is  s u f f ic ie n t  in te r n a l  cohes ion  b e ­
tw ee n  the c o o rd in a ted  e le m e n ts  to p e r m i t  m o d i f ic a t io n  of the c o o rd in a ­
t ion  as a w ho le . In  o th e r  w o rd s ,  he contends tha t the b ra c k e t in g  of a 
p h ra s e  such as (1 7 )  does not enab le  one to d is t in g u is h  b e tw een
(1 7 a )  a bed w h ich  is  cheap and a b r e a k fa s t  w h ich  is  cheap
and
(17b ) s o m eth in g  c a l le d  a 'bed and b r e a k fa s t '  w h ich  is  cheap  
since  the f in a l  d e r iv e d  P - m a r k e r  of (1 7 a )  w ould a r b i t r a r i l y  c o in c id e  
w ith  e i th e r  that of (17b ) w hich  is  shown in  F i g u r e  2 o r  w ith  tha t of
^ T h e s e  i l lu s t r a t io n s  a re  g re a t ly  s im p l i f ie d  and the n u m e r ic a l  
sym b o ls  have no th e o r e t ic a l  v a l id i ty  but m e r e ly  s e r v e  to a s s is t  the 
r e a d e r  in id e n t i fy in g  p a ir s  of b ra c k e ts  in  the s c h e m a .
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(17c )  a bed w h ich  is  cheap and a b r e a k fa s t  (w h ic h  need not 
be cheap)
w h ich  is p o r t ra y e d  in  F ig u r e  3.
By way of an a l te r n a t iv e  to b ra c k e t in g  D ik  p roposed  an a n a ly s is  
based upon g r a m m a t ic a l  functions  and exp la in ed  th a t  in  such a s y s te m  
"the  d i f f e r e n t  types of c o o rd in a t iv e  a m b ig u ity  can  be u n i fo r m ly  a c ­
counted fo r  as re s u lt in g  f r o m  d i f fe re n c e s  in  the scope of fu n c t io n a l  
re la t io n s  and f r o m  d if fe re n c e s  in the le v e ls  on w hich the c o o rd in a t io n s  
a re  s itu a ted  in  the c o m p le te  s t r u c tu r a l  d e s c r ip t io n  (p . 246 ).
A c c o rd in g  to t r a n s fo r m a t io n a l  g r a m m a r  th e re  a r e  as m any  deep  
s t ru c tu re s  and r e s p e c t iv e  d e r iv a t io n a l  h is to r ie s  of a sen tence as th e re  
a r e  d is t in c t ly  d i f fe r e n t  syn tac tic  in te r p r e ta t io n s .  S p e c i f ic a l ly ,  d u r in g  
the d e r iv a t io n  of (17 ) f r o m  the s t ru c tu re  u n d e r ly in g  (17a )  a t r a n s f o r m a ­
t io n a l ru le  w hich  p e r m i ts  the d e le t io n  of the second of two id e n t ic a l  
fo r m a t iv e s  (u n d er  c e r ta in  conditions  which need not be s p e c if ie d  h e re )  
has been a p p lie d . H o w e v e r ,  such a ru le  does not c o m p r is e  any p a r t  
of the h is to r y  of the d e r iv a t io n  of (17 )  f r o m  the s t r u c tu r e s  u n d e r ly in g  
(17b ) o r  (1 7 c ) .  W hat we seem  to have then is  a c lass  of sentences  
which a r e  s y n ta c t ic a l ly  am biguous  by v i r tu e  of the d i f f e r e n t ia l  o c c u r ­
rence  of d e le t io n  t ra n s fo rm a t io n s  d u r in g  the m apping  of deep onto
l^Soo D ik  (1968 ) fo r  e la b o ra t io n  of the a rg u m e n ts  sup p o rtin g  a 
func t io n a l ap p ro a c h  and fo r  an o u tl ine  sketc h of sue)) a g r a m m a r .
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s u r fa c e  s t r u c t u r e s .
Now note what  happens when we b r a c k e t  and la b e l  the const i tuents  
of the s y n ta c t i c a l ly  a m b iguous  sentence
(18)  G r o w in g  w o r m s  can be a m u s in g :
l s l N P 8 r o w i n g w o r m s ] N P  V p k u X can ]A U X I V be V  A m u s in g  ]A ] y p  lg. 
R e g a r d l e s s  of w h e th e r  the sub jec t  of the sentence is  i n t e r p r e t e d  to
m ean
(18a)  W o r m s  w h ich  g ro w  . . .
or
(18b)  T h e  g r o w in g  of w o r m s  (by som eo ne )  . . . 
the sam e b r a c k e t in g  of the s u r f a c e  s t r u c t u r e  r e s u l t s .  T h e r e f o r e ,  
since the m e a n in g  of the sentence depends not only on the m ean in g s  of  
the con st i tuen ts ,  t h e i r  l i n e a r  sequence ,  and t h e i r  c l u s t e r in g  in to  a 
h i e r a r c h y  of un i ts ,  but a ls o  on a b s t r a c t  g r a m m a t i c a l  r e la t io n s  am ong  
th e m ,  the a m b ig u i ty  of th is  type of sen tence  m u s t  be r e s o lv e d  a t  a 
m o r e  a b s t r a c t  l e v e l .  T r u e ,  w e r e  a d d i t io n a l  const i tuents  in d ic a ted  
above,  the lab e ls  on the b r a c k e t s  m ig h t  d is t in g u is h  b e tw een  the i n t e r ­
p re ta t io n s  but th is  e x p la n a t io n  is  not s a t i s f a c t o r y  s ince  we s t i l l  cannot  
d e s c r ib e  how the la b e ls  a r e  ap p l ied  w ithout  app ea l in g  to the funct ion  of
^®No d i r e c t i o n a l i t y  is  to be i n f e r r e d  f r o m  th is  s ta te m e n t  since  
i t  is a ss u m ed  that the s a m e  m app ing  p r i n c i p le s  o p e ra te  as p a r t  of the 
l in g u is t ic  c o m p e ten ce  of an  in d iv id u a l  r e g a r d l e s s  of w h e th e r  he is 
funct ioning as a s p e a k e r  o r  a h e a r e r .
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the const i tuents  at  the l e v e l  of deep s t r u c t u r e .  L i k e w i s e ,  the a m b i g u ­
i ty  of
(19 )  T h e  s p e c ia l  t u r k e y  is  re a d y  to eat
and
(20)  T h e  tes t ing  of  the ps y c h o lo g is t  was r e v e a l i n g
cannot be r e s o lv e d  by b r a c k e t in g  of the s u r fa c e  s t r u c t u r e  but r e q u i r e s  
a d e e p e r  l e v e l  of a n a ly s is .
T h u s ,  a c c o r d in g  to the th e o r y  of  t r a n s f o r m a t i o n a l  g e n e r a t i v e  
g r a m m a r  a d is t in c t io n  can be d r a w n  b e tw een  s e v e r a l  types of s y n ta c ­
t ic a l l y  a m b iguous  s en ten ces .  In  the w o r k  r e p o r t e d  h e r e  we s h a l l  d i s ­
t ingu ish  b e tw een  the c la s s  of sentences am biguous  in  s u r fa c e  s t r u c t u r e  
re la t io n s h ip s  and the c lass  of sen tences am biguous  in  deep  s t r u c t u r e  
r e la t io n s h ip s  by a s s u m in g  that  the a p p l ic a t io n  of a la b e le d  b r a c k e t in g  
sch em a can r e s o lv e  the syn tac t ic  a m b ig u i ty  of the f o r m e r  but not of  
the l a t t e r .  S ince the t e r m s  'a m b ig uous  in  s u r f a c e  s t r u c t u r e '  and 
' am biguous  in  deep s t r u c t u r e 1 a r e  used r a t h e r  c o n s is te n t ly  throughout  
the e x p e r i m e n t a l  l i t e r a t u r e  to des ig n a te  these  c la s s e s ,  they w i l l  a lso  
be em ployed  in  the r e m a i n d e r  of th is d is s e r t a t io n  but  i t  should be kept  
in  m ind  by the r e a d e r  that  i t  is  the l e v e l  at  w h ic h  d is a m b ig u a t io n  can  
occur  that  in fac t  const i tu tes  the c r i t e r i o n  f o r  m a k in g  the d is t in c t io n .
In o th e r  w o rd s ,  even a m b ig u i ty  that can be r e s o lv e d  through b r a c k e t in g  
of the s u r fa c e  s t r u c t u r e  s tem s  f r o m  deep s t r u c t u r e  d i f f e r e n c e s  between
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a l t e r n a t i v e  i n t e r p r e t a t i o n s .  In  add i t ion ,  a t h i r d  c lass  con s is t ing  of 
sentences which a r e  am biguous  by v i r t u e  of the a p p l ic a t io n  of a d e l e ­
t ion r u le  d u r in g  the t r a n s f o r m a t i o n a l  d e r i v a t i o n  is  a lso  e s ta b l is h e d .  
T h is  g roup  of sentences is r e f e r r e d  to by the g e n e r a l  t e r m  'd e le t io n '  
and i t  t e n t a t i v e ly  inc ludes  sentences in  w h ich  the a m b ig u i ty  a r i s e s  
f r o m  a n a p h o r ic  p r o c e s s e s  such as gapping,  s lu ic in g ,  and c l ip p ing .
A  d i f f e r e n t  t h e o r e t i c a l  a p p ro a c h ,  one w hich  is based upon a 
l in g u is t ic  th e o r y  of case  r e la t io n s h ip s ,  w i l l  be d iscus sed  be low  f o r  i t  
pro v id e s  the foundat ion  f o r  es ta b l is h in g  the fo u r th  c lass  of sentences  
used in  the t e s t s . ^  F i r s t ,  though, i t  should be m a d e  c l e a r  that  these  
four  c la s s e s  by no m ean s  exhaust  the sou rc es  of  syn tac t ic  a m b ig u i ty  
in E n g l is h ,  le t  a lone in  o th e r  languages .  So the ta x o n o m y  is  rough,  
the c lasse s  n e i t h e r  un ivo c a l  nor  m u t u a l ly  e x c lu s iv e .  N e v e r t h e l e s s  i t  
r e p r e s e n t s  a m ean s  of p ro c e e d in g  w i th  p sy c h o l in g u is t ic  inves t ig a t io n s  
and u l t i m a t e l y  a step in  what one hopes is  the r ig h t  d i r e c t io n .
G r a m m a r i a n s '  co n cern s  w ith  case re la t io n s h ip s  have a long
^ D i n g w a l l  ( 1971 )  p ro v id es  d e f in i t io n s  and e x p l ic a t io n s  of this  
t e r  mi nology.
12 C h o m s k y  (1969 a )  c l a i m s  that  case  s y s te m s  a r e  not e m p i r i c a l l y  
d is t in g u is h a b le  f r o m  the s tandard  th e o r y  of  t r a n s f o r m a t i o n a l  g e n e r a t i v e  
g r a m m a r  since r u le s  m app ing  case s t r u c t u r e s  onto the deep s t r u c t u r e s  
of sentences "can  be i n t e r p r e t e d  as r u le s  of s e m a n t ic  i n t e r p r e t a t i o n  
for  these deep s t r u c t u r e s .  Thus  one r u le  (p r o b a b ly  u n iv e r s a l )  w i l l  
s t ipu la te  that fo r  ve rb s  of ac t ion ,  the a n i m a t e  sub jec t  m ay  be i n t e r ­
p re ted  as the agent ,  e tc .  (p .  9 ) . "  N o n e th e le s s ,  in  the present  w ork  a 
s e p a ra te  c a teg o ry  is es tab l ished  for  th is  type of sen tence .
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h i s t o r y  which is f a m i l i a r  to anyone even m o d e r a t e l y  w e l l  i n f o r m e d  
about the d e v e lo p m e n t  of l in g u is t ic  i n q u i r y .  C h a r le s  F i l l m o r e  r a t h e r  
re c e n t ly  w ro te  a s t im u la t in g  paper  en t i t led  " T h e  C a s e  f o r  C a s e "  (1968 )  
which has had the e f fec t  of r e v i t a l i z i n g  the i n t e r e s t  of  l ingu is ts  in this  
a pp ro ach  to a n a ly s is .  The  essence of the pos i t ion  he puts f o r w a r d  is 
that  " the sentence in i ts  bas ic  s t r u c t u r e  cons is ts  of a v e r b  and one or  
m o r e  noun p h ra s e s ,  each assoc ia ted  w i th  the v e r b  in  a p a r t i c u l a r  
case r e la t io n s h ip  ( 1 9 6 8 :2 1 ) . "  He  goes on to e n u m e r a te  so m e  of the 
cases w hich  f r e q u e n t ly  occur  in n a t u r a l  languages .  T h e s e  a r e :  
age n t ive ,  o b je c t iv e ,  d a t iv e ,  in s t r u m e n t a l ,  f a c t i t i v e ,  lo c a t iv e .
Langendoen is the author  of a r e c e n t  textbook E s s e n t ia ls  of  
E n g l is h  G r a m m a r  (1970 )  which r e l ie s  h e a v i ly  on F i l l m o r e ' s  ideas  and 
in  this w o r k  t h e r e  a r e  n u m e ro u s  ex a m p le s  of am biguous  case r e l a ­
t i o n s h i p s . ^  F o r  ins tance ,  the au thor  contends that the sentence
(21)  T h e  ch i ld  was c r ip p led  
is  am biguous  because c r ip p le d  can be i n t e r p r e t e d  as an a d je c t iv e  or  
as the past p a r t i c ip l e  of the v e r b  c r i p p l e ,  in  which case  the sentence  
can be i n t e r p r e t e d  as the pass ive  c o u n te r p a r t  of
(21a)  S o m e o n e /s o m e th in g  c r ip p le d  the ch i ld  (p. 56) .
A d d i t io n a l  e x a m p le s  of sentences which Langendoen f inds  
am biguous  a re :
1 ^Householder  (1972 )  p rov ides  us w ith  a b r i e f  r e v ie w .
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(22)  T h e  h a m m e r  s t r u c k  the n a i l
(23 )  T h e  c a r p e n te r  s t r u c k  the n a i l  (p.  66) .
The  poss ib le  i n te r p r e ta t io n s  can be out l ined in  t e r m s  of  case r e l a t i o n ­
ships or  ro le  s t r u c tu r e s  as fo l low s:
(22a)  h a m m e r  plays i n s t r u m e n t  ro le  
n a i l  p lays p a t i e n t / lo c a t io n  ro le  
d e le t io n  of agent  ro le
(22b)  h a m m e r  plays pat ient  ro le  
n a i l  p lays pat ient  r o le .
A  p a r a p h r a s e  of in t e r p r e t a t i o n  (22a)  m ig h t  be
(2 2 a ' )  S o m e o n e /s o m e th in g  used the h a m m e r  to s t r ik e  the na i l  
w h e re a s  a p a r a p h r a s e  of i n t e r p r e t a t i o n  (22b)  m ig h t  read
( 2 2 b 1) T h e  h a m m e r  and the n a i l  s t ru c k .
S i m i l a r l y ,  (23)  m ig h t  m ean
(23a)  c a r p e n te r  p lays the agent  ro le
n a i l  p lays the p a t i e n t / lo c a t io n  ro le  
d e le t io n  of in s t r u m e n t  ro le
o r ,  a c c o rd in g  to Langendoen (1 9 7 0 :6 6 f f ) ,
(23b)  c a r p e n t e r  plays the pa t ien t  ro le  
na i l  p lays the pat ien t  ro le
the l a t t e r  in t e r p r e t a t i o n  poss ib ly  being p a ra p h ra s e d  as
( 2 3 b 1) The c a r p e n te r  and the n a i l  s t ru ck .
In these ex a m p le s  it a p p ears  that we m a y  be labe l ing  semantic  as w e l l  
as syntac t ic  re la t ions h ips  and thus extending the d om ain  of  g r a m m a t i ­
ca l  an a ly s is  into an a r e a  which has not yet been shown to be a m en a b le
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to t r a n s f o r m a t i o n a l  d e s c r ip t io n .
C o n s id e r  the fo l low ing  sentences f r o m  the s am e  sou rc e  ( L a n g e n ­
doen, 1970) which,  a c c o rd in g  to this th e o ry ,  a r e  a lso  am biguous in 
u n d e r ly in g  case r e la t io n s h ip s :
(24)  John h i t  the w indshie ld
(25)  John s l id  a c ro s s  the r o o m .
H e r e  i t  is  not c l e a r  w he ther  John is  in the agent  o r  the pat ien t  r o le .
In a som ew hat  s i m i l a r  m a n n e r ,
(26)  Ruby is a be a u t i fu l  soprano  
could nean  e i th e r
(26a)  Ruby is a bea u t i fu l  perso n  who is  a soprano  
in  which instance Ruby would p lay  an e s s ive  r o le ,  or  
(26b)  Ruby sings soprano b e a u t i fu l ly  
w hereby  Ruby is p lay ing  the ro le  of agent.  M o r e o v e r ,  the m ean ing  of
(27)  John's  m u r d e r e r  m u s t  have been insane
depends,  a c c o rd in g  to Langendoen,  upon w he ther  the id e n t i ty  of John's  
m u r d e r e r  is or  is not known,  i .  e.
(27a)  W h o ev er  was John's  m u r d e r e r  m us t  have been  insane
o r
(27b)  T h e  one whom I recog n ize  to be John's  m u r d e r e r  m ust  
have been insane .
The l ingu is t ic  in tu i t ions  ca l led  fo r th  in detect ing  some1 of these a m b i g ­
u i t ies  in case re la t io n s h ip s  a r e  so subtle  that  one cannot he lp  but
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quest ion the v a l id i ty  of som e of the d is t in c t io n s  be ing m a d e .  So 
perhaps i t  is a p p r o p r ia t e  to r e m in d  o u r s e lv e s  that  we a r e  concerned  
with  two aspects  of l in g u is t ic  a m b i g u i t y - - t h e  po ten t ia l  that  ex is ts  and 
the ac tu a l  r e a l i z a t i o n  of this po ten t ia l .  O r  one m ig h t  want to state  
this p r o b le m  in  t e r m s  of the co m peten ce  of an id e a l  s p e a k e r - h e a r e r  
and the p e r f o r m a n c e  of ac tua l  language u s e rs .
T h e  r e m a i n d e r  of the d i s s e r t a t io n  is o rg an iz ed  as fo l lo w s .  
C h a p te r  I I  consis ts  of a r e v ie w  of e x p e r i m e n t a l  l i t e r a t u r e  r e la t in g  to 
s e v e r a l  a r e a s  of in te r e s t :  p sy cho log ica l  p a r a m e t e r s  in  the p e rc e p t io n  
of am biguous  sentences,  the e l ic i t a t io n  and q u a n t i f ica t ion  of na t iv e  
s p e a k e r s '  in tu i t iv e  judgm ents  about sentences ,  and a technique fo r  
m e a s u r in g  the s h o r t - t e r m  m e m o r y  load im p o sed  by a sentence.  In  
C h a p te r  i n  the hypotheses,  des ign,  and p r o c e d u r a l  d e ta i ls  of the 
p rese n t  r e s e a r c h  a r e  d e s c r ib e d .  C h a p te r  I V  p rese n ts  the re s u l ts  of 
the two e x p e r im e n t s  and v a r io u s  in te r p r e ta t io n s  of the f ind ings a r e  
e xp re s s e d .  C h a p te r  V  o f fe rs  a s u m m a r y  of the w o r k  and the m a in  
conclusions which can be d r a w n  f r o m  i t .
C H A P T E R  I I .  R E V I E W  O F  E X P E R I M E N T A L  F I N D I N G S
T h e  m o s t  i n te r e s t in g  p s y c h o lo g ic a l  fa c t  about  am biguous  s e n ­
tences is that  not a l l  l i n g u is t i c a l l y  p e r m i s s i b l e  i n t e r p r e t a t i o n s  a r e  
equ a l ly  a v a i l a b le .  P r e s u m a b l y ,  the c o m m o n a l i t i e s  of h u m a n  e x p e r i ­
ence and i n f o r m a t i o n  about the n a tu r e  of  the p h y s ic a l  w o r ld  u n d e r l ie  
co n s t ra in ts  which o p e ra te  in  the c o m p r e h e n s io n  and in t e r p r e t a t i o n  of  
any sentence.  Hence ,  in  n o r m a l  c i r c u m s t a n c e s  the p r o b a b i l i t y  or  
l ik e l ihood  of o c c u r r e n c e  of the s i tua t ions  suggested by the va r io u s  
read ings  d e t e r m in e s  to a g r e a t  extent  the proport iona  te a v a i l a b i l i t y  
of the a l t e r n a t i v e  i n t e r p r e t a t i o n s  of am biguous  sen tences .  F o r  e x ­
a m p le ,  in  a sentence l ik e
(1) T h e  teas ing  of the c h i ld r e n  was c r u e l  
th e r e  a r e  no syntac t ic  cues as to w h e th er  the n o m in a l i z e d  sub ject  is 
to be p e r c e iv e d  in  an a c t iv e  o r  in  a pas s iv e  sense,  i .  e.  w h e th e r  the 
c h i ld r e n  a r e  doing the teasing or  be ing teased .  In  the absence of a 
d is a m b ig u a t in g  context ,  p r a g m a t ic  c o n s t ra in ts  som ehow  a f fec t  the 
read ing  a h e a r e r  ass igns to the sentence .  P o s ta l  ( 1 9 6 4 )  a c c u r a t e ly  
pointed out that " e v e r y  p iece  of poss ib le  hum an knowledge  about the 
w o r ld  is r e le v a n t  in  the d is a m b ig u a t io n  of som e sentence and thus to 
i ts  unders tand ing  in  context  . . . lwhich]  shows that  t h e o r e t i c a l l y  t h e r e  
can be no g e n e r a l  theory  of the way contexts  s e r v e  to p e r m i t  choice  
of one of se v e r a l  poss ib le  i n t e r p r e t a t i o n s  for  som e sentence . . .
(p .  <16 3)."
L I
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But r a t h e r  than abandoning the study of am biguous  sen ten ces ,  a 
c o u rs e  of ac t ion  which m ig h t  s e e m  to fo l lo w  f r o m  th is  p e s s im is t ic  
v iew ,  t r a n s f o r m a t i o n a l  g e n e r a t i v e  l ingu is ts  m a i n t a in  that  na t ive  
s p e a k e r s '  in tu i t ions  about  p r o p e r t i e s  of sentences such as w e l l - f o r m e d ­
ness and s u s c e p t ib i l i t y  to m o r e  than one s t r u c t u r a l  d e s c r ip t io n  c o m ­
p r i s e  the p r i m a r y  data to be accounted f o r  by a g r a m m a r  of a language.  
B e v e r  (1970b)  a s s e r ts  that  " the  fac t  that  l in g u is t ic  in tu i t ion s  a r e  
subjec t  to the sam e kind of in f luences  as o th e r  types of h u m a n  j u d g ­
m ent  does not i n v a l id a te  m any  re s u l ts  f r o m  l in g u is t ic  in v e s t ig a t io n s .  
M an y  in tu i t ions  about sentences a p p e a r  to be s t rong  enough to r e s i s t  
con tex tua l  e f fec ts  (p.  174 ) ."  T h a t  f r u i t f u l  r e s e a r c h  s t r a te g ie s  can be 
dev ised  w i th in  this f r a m e  of r e f e r e n c e  has been d e m o n s t r a te d  in  the  
studies of g r a m m a t i c a l i t y ,  som e of which a r e  b r i e f l y  d e s c r ib e d  in  the 
fo l low ing  r e v ie w  of the l i t e r a t u r e .
T h is  second ch a p te r  can be rough ly  d iv ided  in to  t h r e e  sec t ions .  
P a p e r s  r e p o r t in g  e x p e r im e n t s  in  which am biguous  sentences w e r e  e m ­
ployed as an independent  v a r i a b l e  a r e  d e s c r ib e d  f i r s t .  T h e n  in  the 
second sect ion  a t ten t ion  is focused upon s e v e r a l  papers  whose f ind ings  
a n d / o r  methods s e e m  p e r t in e n t  to the p r e s e n t  in v e s t ig a t io n s  of  the  
n a tu re  of c e r t a in  l in g u is t ic  in tu i t io n s .  T h e  c h a r a c t e r i s t i c  sha re d  by 
the e x p e r im e n t s  d e s c r ib e d  in  the th i rd  and f in a l  sec t ion  of th is  chap te r  
is m e t h o d o l o g i c a l - - i n  a l l  of th e m  some v a r ia t io n  of an ingenious
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e x p e r im e n t a l  technique dev ised  by Savin  and P e rc h o n o c k  (1965 )  to 
in v e s t ig a te  the am ount  of s h o r t - t e r m  m e m o r y  " s p ac e"  occupied by 
var io u s  c a te g o r ie s  of l in g u is t ic  s t im u l i  is em p lo yed .
P s y c h o l in g u is t ic  Studies of  A m b ig u o u s  Sentences
A  m a j o r  point of d i s a g r e e m e n t  am ong in v e s t ig a t o r s  has been the 
d e s c r ip t io n  of how a language use r  p roceeds  when he encounters  an  
am biguous  sen tence .  Does he ass ign  i t  one som ew hat  t en ta t ive  i n t e r ­
p re ta t ion  unt i l  he r e c e iv e s  f u r t h e r  i n f o r m a t i o n  which c o n f ' r m s  or  
re fu tes  i t ?  T h is  c h a r a c t e r i z a t i o n  is g e n e r a l l y  r e f e r r e d  to as the 
u n i ta r y  p e rc e p t io n  hypothesis  though D .  G .  M a c K a y  (1970 )  ca l ls  i t  
the " g a r d e n  path" o r  n o n - i n t e r a c t io n  v iew  since the i n t e r p r e t a t i o n s  a r e  
assum ed  to be p e r c e iv e d  independent ly .  I f  i t  is a c c u r a t e ,  can we 
safe ly  as s u m e  that  the sam e s t ra te g y  is em p loyed  in  the c o m p re h e n s io n  
of nonambiguous sen ten ces?  O r ,  on the o th e r  hand,  in  n o r m a l  c i r ­
cum stances  does the h e a r e r  o r  r e a d e r  subconsc ious ly  com pute  a l l  the 
possib le  m eanings  of an am biguous  sentence and b ec o m e  a w a r e  of only  
that  i n t e r p r e t a t i o n  which is  m o s t  l i k e ly  as d " 4 . m i n e d  by the r e le v a n t  
l ingu is t ic  and n o n l ingu is t ic  context  (ex h a u s t iv e  co m p u ta t io n  hypothes is )  ? 
A t h i r d  p o s s ib i l i t y  is that  the a s s ig n m e n t  of any i n t e r p r e t a t i o n  of an 
am biguous sentence is w ithheld  un t i l  contextua l  clues fa v o r  one read ing  
ove r  an o th e r .  M a c K a y ( 1 9 6 6 )  labe ls  this the o b l iv ion  hyp oth es is .  The  
s i m i l a r i t y  between the l a t t e r  two hypotheses is that a c c o rd in g  to both of
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th em ,  two o r  m o r e  i n te r p r e ta t io n s  of an  am biguous  sentence a r e  
processed  s im u l ta n e o u s ly  and in t e r a c t  in  such a way that  one m ean ing  
must  be suppressed  in  o r d e r  f o r  the o ther  m ean ing  to be p e r c e iv e d .
Ps ycho l ingu is ts  who have inves t iga ted  the p e rc e p t io n  (and the 
n o n -p e rc e p t io n )  of ambiguous sentences have g e n e r a l l y  em ployed  some  
m e a s u r e  of the t im e  r e q u i r e d  to p e r f o r m  c e r t a i n  tasks  as the dependent  
v a r i a b l e .  I t  is obvious that  u n d er ly in g  these studies is the assum pt ion  
that  subjects  w i l l  take m o r e  t im e  to p e r f o r m  c o m p le x  tasks than  
s im p le  ones; hence the re s u l t  is an i n d i r e c t  m e a s u r e  of the r e l a t i v e  
p e rc e p tu a l  c o m p le x i ty  of c e r t a i n  l ing u is t ic  s t im u l i .
M a c K a y  and B e v e r  (1967 )  found that  when subjects  w e re  i n ­
s t ructed  to se a rc h  fo r  both m ean ings  of am biguous  sentences p r e ­
sented to them  v is u a l ly ,  the t im e  r e q u i r e d  to p e r c e iv e  and state  the 
meanings was a funct ion of the type of a m b ig u i ty  w ith  response t im e s  
being o r d e r e d  as fo l low s:  deep s t r u c t u r e  > s u r fa c e  s t r u c t u r e  > le x ic a l .
M o r e o v e r ,  this r e la t i v e  o r d e r  was m a in ta in e d  when subjects  p e r f o r m e d  
the sam e p e rce p t io n  and p a r a p h r a s e  tasks on m u l t ip ly  ambiguous sen ­
tences such as
(2) We w e r e  s u r p r is e d  at the co lone l 's  app o in tm ent .
It was a lso  es tab l ished  in  these studies that  the bias f o r  e i th e r  i n t e r ­
p re ta t ion  of an ambiguous sentence,  i . e .  the percentage’ of subjects  
re p o r t in g  one of the in te r p r e ta t io n s  o c c u r r in g  to them  be tore  the o i l ie r ,
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entered  into a r e la t io n s h ip  w ith  the p e rc e p t io n  t im e  such that  when  
th e r e  was a m a r k e d  im b a la n c e  in  the b ias of l e x i c a l l y  am biguous  
sentences and sentences am biguous in  su r fa c e  s t r u c t u r e  the p e r c e p ­
t ion t im e s  w e r e  high. N e v e r t h e le s s  th e r e  ex is ted  a r a t h e r  broad  
range (30% -70%  to 70% -30%  of the subjects  p e r c e iv in g  one i n t e r p r e t a ­
t ion  f i r s t )  through which the m e d ia n  p e rc e p t io n  t im e  f o r  a l l  types of 
a m b ig u i t ie s  was < 6  seconds and > 4 . 5  seconds.
M a c K a y  and B e v e r  a lso  d is c o v e re d  an in te r e s t in g  r e l a t i o n  b e ­
tween the bias of a sentence ambiguous at the l e v e l  of deep s t r u c t u r e  
and the m ed ian  t im e  r e q u i r e d  fo r  perce p t io n  of both i n t e r p r e t a t i o n s  of 
this type of sentence.  Because  a s i m i l a r  r e l a t i o n  did not hold for  
sur face  s t r u c t u r e  and l e x ic a l  a m b ig u i t ie s ,  i t  was suggested that the 
i n te r p r e ta t io n s  of the l a t t e r  types of ambiguous sentences a r e  depend­
ent on th e i r  r e la t i v e  p r o b a b i l i t i e s  and thus coupled,  w h e re a s  the i n t e r ­
p re ta t ions  of  deep s t r u c t u r e  a m b ig u i t ie s  a r e  independent.
When each ambiguous sentence used in  the e x p e r im e n t  w;: 
assigned a c o m p le x i ty  va lue based on the node to t e r m i n a l  node r a t io  
( N / T N )  of the phrase  m a r k e r  of the t e r m i n a l  s t r ing^  i t  was found that  
the h ig h er  the N / T N  r a t io ,  i . e .  the m o r e  s t r u c t u r a l l y  c o m p le x  the 
s e n t e n c e ,  t h e  l o n g e r  w e re  t h e  perce p t ion  t im e s  for  a l l  t y p e s  of a m b i g ­
u o u s  s e n t e n c e s  i n v e s t i g a t e d .  M o r e o v e r ,  " t h o s e  d e r i  v e d  | s u r l a e e |
* F o r  a d e s c r ip t io n  of the m e a s u r e  see M i l l e r  and C h o m s k y  (1963:  
4 8 0 -4 8 1 ) .
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strx ic ture  a m b ig u i t ie s  invo lv in g  equal  N / T N  r a t io s  io r  both i n t e r p r e t a ­
t ions w e r e  p e r c e iv e d  f a s t e r  than those d e r i v e d  [ s u r f a c e ]  s t r u c t u r e  
a m b ig u i t i e s  w ith  unequal  N / T N  r a t io s  ( a . 0 1 ) ,  even though t h e r e  was  
no b ias in  the n u m b e r  of sub jects  see ing the p u ta t iv e ly  less  co m p le x  
m ean ing  f i r s t  (p.  197 ) . "  H o w e v e r ,  i t  should be kept  in  m ind  that  
s e v e r a l  in v e s t ig a to r s  ( e . g .  F o d o r  and G a r r e t t ,  1967; F r a n k  and O s s e r ,  
1969; Wang,  1970b) have r a is e d  se r io u s  questions about the v a l id i t y  of 
the N / T N  r a t io  as a t r u e  in d ic a t o r  of syn tac t ic  c o m p le x i t y .
F r o m  these f ind ings and the o b s e rv a t io n  that  the t i m e  needed fo r  
perce p t io n  of two in te r p r e ta t io n s  of m u l t ip ly  am biguous  sentences was  
s ig n i f ic a n t ly  longer  than f o r  s ingly  am biguous  sentences M a c K a y  and 
B e v e r  i n f e r r e d  support  fo r  the hypothesis  that  i n t e r p r e t a t i o n  of an  
am biguous word o r  r e la t io n s h ip  is  held in  abeyance  unt i l  contex tua l  
i n f o r m a t i o n  p ro v id es  s u f f ic ien t  ev idence  f o r  fa v o r in g  one in t e r p r e t a t i o n  
ove r  an o th e r .  T h u s ,  ac c o rd in g  to th is v iew ,  the longer  p ro ce ss in g  
per iod  is a funct ion  of the t i m e  r e q u i r e d  to d is c o v e r  the f i r s t  i n t e r ­
p r e ta t io n  of an am biguous  sentence.
M a c K a y  (1966 )  sought to test  s e v e r a l  of the h y p o th e t ic a l  e x p la n a ­
t ions of how am biguous sentences a r e  understood and to this end d e ­
vised a sentence c o m p le t io n  tes t .  About  h a l f  of the sentence f r a g m e n t s  
he used w e r e  s ingly  ( 2 - w a y )  o r  m u l t ip ly  am biguous  and the r e m a in in g  
f ra g m e n ts  consis ted of unambiguous ve rs io n s  of the s a m e  m a t e r i a l .
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The  co l lege  student sub jects  w e r e  in s t ru c te d  to read  a sentence  
f ra g m e n t  such as
(3) E v e n  i f  I  did laugh at the ch u rc h ,  I  
and then as qu ick ly  as possib le  state  an e n t i r e  sentence,  i . e .  the 
f r a g m e n t  and a r e le v a n t  g r a m m a t i c a l  c o m p le t io n .  T h e  ran k  o r d e r  
of sentence co m p le t io n  t im e s ,  s t im u l i  con s is t ing  of unambiguous  
f ra g m e n ts  < l e x i c a l l y  ambiguous f r a g m e n t s  < f ra g m e n t s  am biguous  
in su r fa c e  s t r u c t u r e  < f ra g m e n t s  am biguous  in deep s t r u c t u r e  r e l a ­
t ionships < m u l t i p ly  am biguous f r a g m e n t s ,  c o n f i r m e d  the o r d e r i n g  
of p e rc e p t io n  t im e s  r e p o r te d  by M a c K a y  and B e v e r  (1967 ) .
M o r e o v e r ,  M a c K a y  found q u a l i ta t iv e  d i f f e r e n c e s  in  the c o m p l e ­
t ions; t h e r e  was a h ig h e r  in c id en ce  of s tu t te r in g ,  m i s r e a d i n g ,  i r r e l e ­
vance, and in  one case even lau g h te r  in  the c o m p le t io n s  of am biguous  
f ra g m e n ts  than in the unambiguous v e rs io n s  even though m ost  of the  
subjects  c la im e d  to be u n a w a re  of the a m b ig u i t i e s  when they w e r e  
subsequent ly  questioned on this point .  In  these re s u l ts  M a c K a y  sees  
support  f o r  the o b l iv ion  hypothes is ,  the not ion that  " a m b ig u i ty  i n t e r ­
f e r e s  w i th  the a p p re c ia t io n  of a s ingle  m ean ing  of am biguous  sentences  
and that  this d i f f i c u l t y  is p r o g r e s s iv e ly  g r e a t e r  fo r  l e x i c a l ,  d e r iv e d  
[ su r fa ce ] ,  u n d er ly in g  [deep], and m u l t ip le  a m b ig u i t i e s  in that o r d e r  
(p.  4 3 4 ) . "
C o r r o b o r a t i n g  re s u l ts  f r o in  a s i m i l a r  sentence co m p le t io n
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e x p e r im e n t  w e r e  r e c e n t ly  re p o r te d  by M a c K a y  (1 9 7 0 ) .  H o w e v e r ,  in 
the m o r e  rece n t  tests  each ambiguous f r a g m e n t  was p rece d ed  by a 
s e r ie s  of four unambiguous f ra g m e n t s  which se rv e d  to e s ta b l is h  an 
a n t ic ip a to ry  set** fo r  one type of syntact ic  s t r u c t u r e  and thus changed  
the i n t e r p r e t i v e  bias of the sentence.  N e v e r t h e le s s ,  the sentence  
c o m ple t io n  t im e s  w e re  p r i m a r i l y  d e te r m in e d  by w h e th er  the l i k e ly  
or the un l ike ly  m ean ing  was p e rce ive d  f i r s t .  In  this p ap er  M a c K a y  
outl ines a speech p erce p t io n  m ode l  which is based on his convic t ions  
that c o m p re h e n s io n  invo lves  both a c t iv e  and pass ive  p ro c e s s e s ,  that  
sentences can to some' extent be p rocessed  unconsciously  and that the  
in te r p r e ta t io n s  of an ambiguous sentence can be s im u l ta n e o u s ly  
act iva ted  and hence in t e r a c t  with each o the r .
The basic posit ion of F o s s ,  B e v e r  and S i l v e r  (1968 )  who i n t e r ­
preted M a c K a y 's  e a r l y  f ind ings quite d i f f e r e n t l y ,  is that c o m p re h e n s io n  
is an a c t ive ,  som ew hat  c o m pu ta t iona l  p rocess  w h e re b y  in  the case of 
ambiguous sentences,  a s ingle  in te r p r e ta t io n  is ass igned to a s t r in g  
,ind m a in ta ined  unless subsequent  i n fo r m a t io n  c o n t ra d ic ts  i t .  T h e y  
cam e to this to n c lu s io n  a f te r  studying the re s u l ts  of e x p e r im e n t s  in 
which the subje< is l is tened to a sentence and then judged w he ther  a 
d raw in g  presented to them  depicted the m eaning  of the sentence they
. C .  M a r s h a l l  d e s e r v e s  c red i t  fo r  d ev e lo pm ent  of the s y n ta x -  
sett ing technique as a psychol inguis t ic  s t r a ta g e m .  See M a r s h a l l  (1965 )  
lo r  fu r th e r  d e ta i ls .
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had h e a rd .  T h e  v e r i f i c a t i o n  t im e s  f o r  am biguous  and unambiguous  
sentences did not d i f f e r  s ig n i f ic a n t ly  when the "exp e c te d "  i n t e r p r e t a ­
t ion of the am biguous sentence (as d e t e r m in e d  by independent  tes t ing  
of ano the r  g roup of subjects  f r o m  the s am e  populat ion)  was shown; but  
i f  the d r a w in g  re p r e s e n te d  the u n l ik e ly  i n t e r p r e t a t i o n  of an am biguous  
sentence,  the t im e  to v e r i f y  the p ic t u r e  in c r e a s e d  s ig n i f ic a n t ly .  F o s s ,  
B e v e r  and S i l v e r  ass um ed  that  d u r in g  this a d d i t io n a l  t i m e  the sub ject  
was se a rc h in g  fo r  a second m ean ing  and consequent ly  had not been  
hold ing this a l t e r n a t i v e  i n t e r p r e t a t i o n  in  abe yance .  N o r  did i t  s ee m  
l i k e ly  to th e m  that  the sub ject  had com puted  a second m ean in g  f o r  the  
am biguous sentence and then sup pressed  i t .
G a r r e t t  (1 9 70 :57 )  c i tes  an unpublished e x p e r im e n t  by B e v e r  in 
which response  t im e s  f o r  p a r a p h r a s in g  am biguous  and unambiguous  
sentences did not d i f f e r .  Though d e ta i ls  of the w o r k  a r e  not yet  a v a i l ­
ab le ,  i t  seem s that  these re s u l ts  p ro v id e  a d d i t io n a l  support  f o r  F o s s ,  
B e v e r  and S i l v e r ' s  v iew  of speech c o m p r e h e n s io n  a c c o rd in g  to which  
h e a r e r s  " ty p ic a l l y  ass ign  only one i m m e d i a t e  in t e r p r e t a t i o n  to an 
am biguous sentence.  O nly  i f  that  i n t e r p r e t a t i o n  is  found to be i n c o r ­
rect  does S r e i n t e r p r e t  the sentence . . . .  Thu s ,  a m b ig u i ty  p e r  se 
dues not s e e m  to i n t e r f e r e  with  und ers tand ing  the m ean ing  of a s e n ­
tence (1 9 6 8 :3 0 6 ) . "
F o s s ,  el ;il. do not ind ica te  the bias values  fo r  the am biguous
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sentences they used but i t  is  p ro b a b ly  a c c u r a t e  to a s s u m e  that  they  
se lec ted  sentences in  which one i n t e r p r e t a t i o n  was m uch m o r e  p r o b ­
able  than the o th e r .  In  co n t ra s t ,  M a c K a y  and B e v e r  (1967 )  and M a c K a y
(1966 )  em p loyed  am biguous sentences which they found to f a l l  w i th in  
the 3 0 - 7 0  to 7 0 - 3 0  range  of b ia s .  Consequ ent ly  they e l im in a t e d  the 
sentences w ith  e x t r e m e  bias f r o m  t h e i r  da ta .  T h is  d is c r e p a n c y  m a y  
account  f o r  a p o r t io n  of the s e e m in g ly  c o n t r a d ic t o r y  r e s u l t s .  F u r t h e r ­
m o r e ,  i t  should a lso  be noted that  sub jec ts  in  the M a c K a y  and B e v e r
(1967 )  and M a c K a y  (1966 )  studies read  the test  sentences o r  f ra g m e n t s  
w hereas  the subjects  in  e x p e r im e n t s  conducted by F o s s ,  B e v e r ,  and 
Si l  ve r  (1968 )  l is tened  to the s t im u lu s  sen tences .  W h e th e r  any of the 
co n trad ic t io n s  in  the e x p e r im e n t a l  r e s u l ts  can be a t t r ib u te d  to this 
d i f f e r e n c e  in  the mode of p e rc e p t io n  is a quest ion which w i l l  be i n v e s t i ­
gated in the p rese n t  study.
On the o th e r  hand, F o s s  (1970 )  specu la ted  that  the app aren t  
equ ivocat ion  m ig h t  r e s u l t  f r o m  the fac t  that  M a c K a y  (1966 )  looked fo r  
the ef fects  of a m b ig u i ty  du r in g  the p ro c e s s in g  of the sentences w h e r e ­
as F o s s ,  B e v e r  and S i l v e r  (1968 )  m e a s u r e d  these e f fects  a f t e r  the 
sentences w e r e  p ro ce ssed .  F o s s  set  about  tes t ing  his  hunch by having  
e x p e r im e n t a l  subjects  l is te n  to v a r io u s  co m bina t ions  of l e x i c a l l y  
am biguous sentences,  sentences am biguous  in  deep s t r u c t u r e  r e l a t i o n ­
ships,  and unambiguous sentences c ons truc ted  by s l ig h t ly  m od i fy ing
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these sentences so as to e l im i n a t e  the a m b ig u i ty .  Responses  w e r e  
t im e d  as each sub jec t  e i th e r  m o n i to re d  the sentences f o r  a w ord  b e ­
ginning w ith  / b / ,  judged w hether  or  not the sentence was am biguous ,  
or  p e r f o r m e d  both of these tasks .  F o s s  reasoned  that  " i f  a m b ig u i ty  
has an e f fec t  on spontaneous sentence p r o c e s s in g ,  then longer  phoneme  
m o n i to r in g  t im e s  should be o b s erved  d u r in g  ambiguous than dur ing  
unambiguous sentences (p. 7 0 1 ) , "  and this p r e d ic t io n  was v e r i f i e d  fo r  
subjects  who p a r t ic ip a te d  in  ju s t  the phoneme m o n i to r in g  task  though  
not fo r  subjects  who m o n i to re d  f o r  the / b /  phoneme and c la s s i f ie d  
each sentence as to w h e th e r  o r  not they found i t  am biguous .
Although the type of a m b ig u i ty  ( l e x i c a l  o r  deep s t r u c t u r e )  had no 
s ign i f ican t  e f fec t  on the phoneme m o n i to r in g  response  t im e s ,  i t  did 
a p p a r e n t ly  have an e f fe c t  on d e c is io n  t im e s ,  in  that l e x i c a l  a m b ig u i t ie s  
w e re  d is c o v e r e d  som ew hat  m o r e  r a p id ly  than deep s t r u c t u r e  a m b i g u i ­
t ies thus c o n f i r m in g  the re s u l ts  of M a c K a y  and B e v e r  (1967 ) .
On e of F o s s '  f ind ings that p re c lu d e s  s t r a i g h t - f o r w a r d  i n t e r p r e t a ­
t ion is that  the phoneme m o n i to r in g  t im e s  f o r  subjects  who a lso  had to 
se a rc h  fo r  a m b ig u i t i e s  w e r e  s lo w e r  only f o r  those sentences which  
they th e m s e lv e s  judged to be a m b iguous .  T h a t  is ,  c o n s id e ra b le  d i s ­
a g r e e m e n t  ex is ted  as to w hether  or  not c e r t a i n  sentences had m o r e  
than one in te r p r e t a t i o n .  F o s s  re je c te d  a hypothesis  a t t r ib u t in g  this  
phenomenon to in d iv id u a l  d i f fe  rences in l ingu is t ic  com petence  bec ause
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the phoneme m o n i to r in g  speeds of subjects  ass igned the s ingle task  
w e r e  indeed p re d ic te d  by his  own c a te g o r iz a t io n  of a m b i g u o u s - u n a m ­
biguous sentences .  Ins tead ,  F o s s  sketches a sentence p e rce p t io n  
m o d e l  w hereby  "the p r o c e s s o r  m ust  check f o r  the e f fects  of p r i o r  
i n f o r m a t i o n  at the point of { p o te n t ia l  ] a m b ig u i t y  and this a c t i v i t y  i t s e l f  
u t i l i z e s  som e of S's l im i te d  a na lyz ing  m e c h a n is m s  . . . .  I f  the c o n ­
text  is n e u t r a l ,  then the i n t e r p r e t a t i o n  of the a m b ig u i ty  m ay  be d e t e r ­
m ined  by some r u le  of f re q u e n c y  of in t e r p r e t a t i o n  or  s i m p l i c i t y  of 
re s u l t in g  s t r u c t u r e  (p.  7 0 5 ) . "  So F o s s  takes the pos it ion  that  a m b i g ­
uous as w e l l  as p o ten t ia l ly  am biguous sentences ,  r e g a r d l e s s  of w hether  
p reced in g  or  succeeding in f o r m a t i o n  p rov ides  a d is a m b ig u a t in g  context ,  
a r e  m o r e  c o m p le x  and hence a r e  p ro ce ssed  d i f f e r e n t l y  than an u n a m ­
biguous input .
C a r e y ,  M e h l e r ,  and B e v e r  (1970 )  em ployed  an e x p e r im e n t a l  
technique w hereby  subjects  w e r e  " s e t"  to expect  a sentence with  a 
p a r t i c u l a r  s t r u c t u r a l  d e s c r ip t io n  and then unexpected ly  they h e a rd  an 
am biguous sentence which could be i n t e r p r e t e d  in a m a n n e r  c o m p a t ib le  
or  in c o m p a t ib le  w ith  the expec ta t ion .  F o r  ins tance ,  one group of 
subjects  l is tened  to a s e r ie s  of f iv e  p r o g r e s s iv e  type sentences such 
a s
(4) They  a r e  unear th ing  d iam onds  
w hile  another  group h e a rd  a s e r ie s  ol‘ l i v e  a d je c t iv a l  type sentences
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inc luding
(5) T h e y  a r e  in c o m in g  s igna ls .
The  sixth sentence f o r  both groups was
(6) They  a r e  v is i t in g  s a i l o r s .
A f t e r  h e a r in g  each sentence the sub jec t  judged i t  to be t ru e  o r  f a ls e  
with resp e c t  to a d r a w in g  he had been shown s ince f ive  seconds b e fo r e  
prese n ta t ion  of the sentence.  T h e  t i m e  which elapsed be tw een  the 
end of the sentence and the sub jec t 's  u t te ra n c e  of " t r u e "  or  " fa ls e "  
was m e a s u r e d .  The n  in a second e x p e r i m e n t  subjects  in  w hom  an 
expecta t ion  fo r  one type of sentence had been es tab l ished  ( p r o g r e s s i v e  
or  a d je c t iv a l )  h e a rd  a s e r ie s  of f iv e  sentences of the o ther  type and 
another  am biguous sentence,
(7) T h e y  a r e  le c tu r in g  d o c to rs .
Th e  sam e type of t r u e - f a l s e  judgm ents  w i th  re s p e c t  to p i c t o r i a l  r e p r e ­
senta t ions w e r e  m ade  f o r  each sentence .  F i n a l l y ,  the subjects  w e r e  
asked to p a r a p h r a s e  the ambiguous sentences and in  th is way ind ic a te  
which in te r p r e ta t io n s  they had ass igned to them .
A l though the re s u l ts  f r o m  these e x p e r im e n t s  do not p ro v id e  u n ­
equ ivocal  support  fo r  any of the p rev io u s  hyp o th e t ica l  accounts of the  
percep t ion  of ambiguous sentences,  i t does a p p e a r  that the exhaustive*  
c om pu la t ion  hypothesis is at odds with the f ind ing that  in the f i r s t  e x ­
p e r im e n t  the latency response t im e s  of subjects  who c la im e d  to have
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seen both i n t e r p r e t a t i o n s  of the ambiguous sentence w e r e  s ig n i f ic a n t ly  
lo n g e r  than those of sub jec ts  who w e r e  not a w a r e  of the a m b i g u i t i e s .  
A c c o r d in g  to C a r e y ,  M e h l e r  and B e v e r ,  this and the fac t  that  in  e x ­
p e r i m e n t  I  the la te n c ie s  of sub jec ts  who i n t e r p r e t e d  the am biguous  
sentence in  a c c o rd a n c e  w i th  the ,rs e t , M i . e .  ass igned  i t  a s t r u c t u r e  
the sam e as that  of the p re c e d in g  unambiguous sen tences ,  w e r e  less  
than those of subjects  who gave a p a r a p h r a s e  in d ic a t in g  an i n t e r p r e t a ­
t ion in c o m p a t ib le  w i th  the set suggests that  am biguous  sentences can  
be t re a te d  as though they a r e  unam biguous .  F u r t h e r  suppor t  fo r  the 
p e rc e p t io n  hypothes is ,  i . e .  the not ion that  " th ose  who c la im e d  to have  
seen only one i n t e r p r e t a t i o n  in fac t  did not p e r c e iv e  the o th e r  i n t e r ­
p r e ta t io n ,  and that those who c l a i m e d  to have seen both in t e r p r e t a t i o n s  
in  fac t  saw both of th e m  (p. 250 )"  can be i n f e r r e d  f r o m  the fa c t  that  f o r  
those sub jects  who did not a d m i t  to p e r c e iv in g  a second i n t e r p r e t a t i o n  
of the am biguous  sentence,  th e r e  was no s ig n i f ic a n t  d i f f e r e n c e  in  the 
v e r i f i c a t i o n  response  t im e s  f o r  the f in a l  unambiguous sentence which  
was f i f th  in  the s e r i e s  and the am biguous  s ix th  sen tence .  So, ju s t  as 
F o s s ,  B e v e r  and S i l v e r  (1968 )  showed that  s t rong  p r a g m a t i c  b iases  
can h in d er  the p e r c e p t io n  of m o r e  than one m e a n in g  of an am biguous  
sentence" as would be p re d ic te d  by the u n i ta r y  p e rc e p t io n  hyp oth es is ,  
C a r e y ,  M e h l e r ,  and B e v e r  (1970 )  have shown that  syn tac t ic  expecta t ions  
can have the s am e  ef fect  p ro v id e d ,  h o w e v e r ,  that  the sub jec ts '  responses
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to a m b ig u i ty  a r e  not d is t o r te d  by pro longed  e x p e r ie n c e  w i th  am biguous  
sentences in w hich  case the data  b e c o m e  c o n ta m in a te d .
In  c o n t r a s t  w ith  the e x p e r i m e n t a l  s tudies  of  a m b ig u i ty  d e s c r ib e d  
up to this point in  which c o l le g e  students w e r e  r e c r u i t e d  as sub jec ts ,  
L e v e n e  (1970 )  used second, t h i r d ,  f i f th ,  and s i x t h - g r a d e  c h i ld r e n .
T h e y  w e r e  tes ted  in d iv id u a l l y  on t h e i r  u n d ers ta nd ing  and a b i l i t y  to 
p a r a p h r a s e  sentences w hich  w e r e  l e x i c a l l y  am b ig u o u s ,  am biguous  at 
the l e v e l  of s u r fa c e  s t r u c t u r e ,  and am biguous  in  deep s t r u c t u r e  r e l a ­
t ion sh ip s .  N o  unambiguous c o n t r o l  sentences w e r e  em p lo yed  in  the  
s t u d y .
A  l a r g e  p iece  of e q u ip m en t  des igned and c o n s t ru c te d  f o r  the  
study m a d e  i t  p os s ib le  f o r  the e x p e r i m e n t e r  to s im u l ta n e o u s ly  d is p la y  
four  d r a w in g s ;  located  under  each of the fo u r  openings f o r  the p ic tu re s  
was a s im p le  sw i tch  w i r e d  to a t i m e r .  T h e  sub jec ts  w e r e  in s t ru c te d  to 
read  a loud a sentence p r in te d  on a c a rd  and qu ick ly  m o ve  the sw itches  
beneath  the two p ic tu re s  r e p r e s e n t in g  the a l t e r n a t e  m ean ings  of the 
sentence.  T h e  t im e  which e lapsed  b e tw e e n  c o m p le t io n  of the read in g  
and m o v e m e n t  of the sw itches  was m e a s u r e d  and was c o n s id e re d  i n d i c ­
a t iv e  of the t i m e  used by the sub jec t  to c o m p re h e n d  the sen ten ce .  A c ­
tu a l ly ,  of c o u rs e ,  the sub jec ts  w e r e  s e a r c h in g  f o r  a m b ig u i t i e s  as did 
the part ic  ipants  in M a c K a y  and B e v e r ' s  e x p e r im e n t s  ( 1 9 6 7 ) ,  and 
v e r i f y in g  p i c t o r i a l  r e p r e s e n t a t io n s  of the m ean ings  they d is c o v e r e d ,
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a task  s i m i l a r  to that  requested  of sub jec ts  by F o s s ,  B e v e r  and S i l v e r
( 1 9 6 8 ) .  In  this type of  s i tu a t ion  the v e r y  p r e s e n c e  of the p ic tu r e s  w i l l  
have the e f fect  that  sub jec ts  w i l l  be m ade  a w a r e  of c e r t a i n  i n t e r p r e t a ­
t ions that  they m ig h t  not o t h e r w is e  no t ice .
F o r  what  L e v e n e  ca l ls  the " p r o d u c t io n  task"  each sub jec t  was  
in s t ru c te d  to read  an am biguous  sentence aloud, m ove  one sw itch  as 
soon as he understood one i n t e r p r e t a t i o n ,  m ove  a second sw itch  when  
he saw a second i n t e r p r e t a t i o n ,  and then s tate  the two m ean in g s  in  the  
o r d e r  in which they o c c u r r e d  to h i m .  E a r l i e r ,  M a c K a y  and B e v e r  (1967 )  
em ployed  a s i m i l a r  m ethod w ith  adu lt  sub jects;  they too m e a s u r e d  the  
l a te n cy  respo nse  t im e s  and the n u m b e r  of c o r r e c t  r e s p o n s e s .  But the 
data co l lec ted  in  th is  m a n n e r  a r e  quest ionab le  bec ause  ac c o rd in g  to 
M a c K a y  (1970 )  i t  is  w ro ng  to a s s u m e  " th a t  the t i m e  to see a s ingle  
m ean ing  can be a c c u r a t e ly  and r e l i a b l y  d e t e r m in e d  . . . [ s in c e ]  sub ­
je c ts  do not know when they have co m p re h e n d e d  one m e a n in g  of an 
am biguous sentence,  a l though they a r e  acu te ly  a w a r e  of  the point when  
they have seen both m ean ings  (p.  8 8 ) . "
Not s u r p r i s i n g l y ,  L e v e n e  found that  a t  each g ra d e  l e v e l  the  
c h i ld r e n  p e r f o r m e d  b e t te r  on the c o m p r e h e n s io n  than the p rodu ct ion  
task  and that  the o ld e r  c h i ld r e n  w e r e  m o r e  f luent  than the younger  ones.  
H o w e v e r ,  i t  is in t r ig u in g  that  the p i c t o r i a l  r e p r e s e n t a t io n s  of s e n ­
tences am biguous  at  the le v e l  of s u r fa c e  s t r u c t u r e  w e r e  c o r r e c t l y
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v e r i f i e d  s ig n i f ic a n t ly  m o r e  f re q u e n t ly  than the d ra w in g s  r e p r e s e n t in g  
the m ean ings  of the l e x i c a l l y  am biguous  sen tences .  M o r e o v e r ,  at  
grade  lev e ls  5 and 6 th e re  was no r e a l  d i f f e r e n c e  b e tw een  the v e r i f i c a ­
t ion of sentences am biguous  in  deep and s u r fa c e  s t r u c tu r e ;  both types  
w e r e  c o r r e c t l y  i n t e r p r e t e d  m o r e  of ten than l e x i c a l l y  am biguous  s e n ­
tences .  W h e th e r  these f ind ings which c o n t r a d ic t  the re s u l ts  of M a c K a y  
and B e v e r  (1967 )  a r e  r e a l  o r  a r t i f a c t s  of the e x p e r im e n t a l  p r o c e d u r e  
r e m a in s  to be d e t e r m in e d .  Now,  as L e v e n e  suggests i t  m a y  be that  
even i f  the d is t in c t io n  b e tw een  sentences am biguous  at  the l e v e ls  of 
deep and su r face  s t r u c t u r e  is va l id  (as was concluded by M a c k a y ,  1966) ,  
i t  s im p ly  m ay  not be m a n i fe s te d  in the p e r f o r m a n c e  of young c h i ld r e n .
Ye t  f o r  the p a r a p h r a s e  o r  p rodu ct ion  task  (no p ic t u r e s ) ,  c o r r e c t  
in te r p r e ta t io n s  w e r e  stated m o r e  often f o r  the l e x i c a l l y  am biguous  
sentences than f o r  the o th e r  types; m o r e o v e r ,  the d i f f e r e n c e s  betw een  
the n u m b e r  of c o r r e c t  respo nses  to the sentences am biguous  in  s u r fa c e  
and deep s t r u c t u r e  re la t io n s h ip s  w e r e  not found to be s t a t is t i c a l ly  
s ig n i f ican t .  In  fact ,  fo r  f i f t h -  and s i x t h - g r a d e  subjects  the o r d e r in g  
of the m ean  n u m b e r  of c o r r e c t  respo nses  on the p a r a p h r a s e  task  was  
l e x i c a l  > deep s t r u c t u r e  > s u r fa c e  s t r u c t u r e .
A ls o  re le v a n t  to issues  in the p e rc e p t io n  of am biguous  sentences  
is the f ind ing of F o d o r ,  G a r r e t t  and B e v e r  (1968 )  to the e f fect  that  the  
g r e a t e r  the v a r i e t y  of  deep  s t r u c t u r e  c o n f ig u ra t io n s  the m a in  v e r b  of a
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sentence is capable  of  e n te r in g ,  the m o r e  d i f f i c u l t  the sentence is to 
p a r a p h r a s e .  Though some of the embedded sentences used in  t h e i r  
e x p e r im e n t  w e r e  u n in ten t ion a l ly  am b iguous ,  e . g .
(8) T h e  tac t ics  the g e n e r a l  the s o ld ie r s  a d m i r e d  
suggested w e r e  stupid
the in v e s t ig a to r s  d is c r e d i t e d  the po ten t ia l  e f fects  o f  the a m b ig u i ty  and 
m ain ta in e d  that  " i t  is  the c o m p le x  l e x i c a l  s t r u c t u r e  of the c o m p le m e n t  
v erb s  that p roduces d i f f i c u l t y  and not som e o th er  p r o p e r t y  of the s t i m ­
ulus sentences (p.  4 5 6 ) . "  T h e y  did acknow ledge ,  h o w e v e r ,  that  s y n ta c ­
t ic a m b ig u i ty  m ig h t  c o m p l ic a t e  the c o m p re h e n s io n  of the s t im u lu s  
sentences.
In a r e c e n t  r e v i e w  G a r r e t t  (1970 )  a rg u e d  that  a m b ig u i ty  does in  
fac t  c o m p l ic a te  the c o m p r e h e n s io n  of sentences in  a m a n n e r  analogous  
to the l e x i c a l  c o m p le x i t y  of in d iv id u a l  f o r m a t i v e s .  In  o ther  w ords ,  the 
p re s e n c e  of s t r u c t u r a l  options i n c r e a s e s  the c o m p u ta t io n a l  load on the 
sentence p roce ss ing  m e c h a n is m .  T h is  pos i t ion  is qui te  c o m p a t ib le  
with e x p e r im e n t a l  f ind ings (e .  g. M i l l e r ,  1962; M i l l e r ,  H e is e  and 
L ic h te n ,  1951; and M i l l e r  and I s a r d ,  1963)  to the e f fec t  that  w ords  in  
rando m  s t r ing s  a r e  less  i n te l l ig ib le  than the sam e w ords  p resen ted  in  
the context of sentences because syntact ic  and s e m a n t ic  s t r u c t u r e s  of 
the sentences c o n s t ra in  the n u m b e r  of i n t e r p r e t i v e  options w h e r e a s  no 
such c o n s t ra in ts  o p e ra te  in  ra n d o m  sequences.
G a r r e t t  ( 1970) a lso  p ro v id es  an i n f o r m a l  d e s c r ip t io n  of s e v e r a l
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of his own studies of ambiguous sentences .  In  one e x p e r im e n t  in  which  
c l ic ks  w e r e  s u p e r im p o s e d  on tape re c o r d in g s  of sen tences,  i t  seem s  
that " a m b ig u i ty  causes an in c r e a s e  in the co m p u ta t io n a l  load imposed  
by a sentence (p.  58 )"  since po lysemous w ords  not d isam b ig u a ted  by 
p r i o r  context  had an a d v e r s e  e f fec t  on the sub jec t 's  a b i l i t y  to a c c u r a t e ly  
locate  the c l ic k .  In  a d i f f e r e n t  study in  w hich  subjects  l is tened  to an 
ambiguous sentence in one ea r  whi le  a d is a m b ig u a t in g  sentence was  
soft ly  played in  the o ther  e a r ,  i t  was found that  a l though subjects  could  
not r e p o r t  the content  of the l a t t e r ,  i t  e f f e c t i v e ly  d e t e r m in e d  the i n t e r ­
p r e ta t io n  ass igned to the ambiguous sentence.  Thu s ,  i t  a p p ears  that  
dur ing  the p ro ce ss in g  of the sentence both i n t e r p r e t a t i o n s  a r e  som ehow  
a v a i la b le  to the h e a r e r  and this ev idence  f a v o r s  a v a r i a t io n  of the e x ­
hau st ive  com pu ta t ion  hypothes is .
A t  leas t  b r i e f  m ent io n  should a lso  be m ad e  of G a m l i n 's  f ind ing  
(1971)  that the la tency  response t im e s  of high school sub jects  to 
probes tapping am biguous sentences such as
(9)  T h e  s t a r v in g  Indians rode the h u n g ry  h orses  when  
the kind f a r m e r  fed them
w e r e  g r e a t e r  than la te n c ies  to probes tapping " unam biguou s"  sentences
such as
^The p r o b e - la t e n c y  technique consis ts  of p rese n t in g  the e x p e r i ­
m en ta l  subject a sentence and then rep ea t in g  a word  (the probe)  f r o m  
that  sentence.  T h e  t im e  taken by the sub ject  to respond with the b i l ­
lowing word f r o m  the sentence is m e a s u r e d .
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(10) T h e  s ta r v in g  Ind ians rode the w i ld  h o r s e s  when  
the k ind f a r m e r  fed th e m .
In e x p l ic a b ly ,  sub jects  w ith  a low s h o r t - t e r m  m e m o r y  cap ac i ty  ap p eared
to be m o r e  s e n s i t iv e  to this v a r i a b l e  than sub jects  w i th  g r e a t e r  m e m o r y
capac i ty .
By now the m agn i tude  of the d i f f i c u l t i e s  which a r e  encountered  
when one a t te m p ts  to so r t  out the re s u l ts  of  these  e x p e r im e n t s  on a m ­
biguity  in  o r d e r  to re a c h  d e f in i t iv e  con c lu s ion s ,  deve lop  sound hypo­
theses ,  and bui ld  a th e o r y  of speech p e r c e p t io n  should be a p p a re n t .
W i th  respe c t  to the tes t  m a t e r i a l s ,  i t  w i l l  be r e c a l l e d  that  in  so m e  of  
the s tudies,  e . g .  M a c K a y  and B e v e r  (1967) and L e v e n e  (19 7 0 ) ,  no un­
am biguous c o n t ro ls  w e r e  em p lo yed .  F u r t h e r m o r e ,  l in g u is t ic  v a r ia b le s  
which p rev io u s  studies have r e v e a le d  as h ig h ly  s ig n i f ic a n t  in  the p e r ­
ception and c o m p re h e n s io n  of sentences have not been con s is ten t ly  
c on tro l le d ;  s p e c i f i c a l ly ,  I  a m  r e f e r r i n g  to fa c to r s  such as syntac t ic  
c o m p le x i ty ,  sentence length in  t e r m s  of  n u m b e r  of w ords  o r  s y l la b le s ,  
the f re q u e n c y  of o c c u r r e n c e  of the w ords  used in  the sen tences ,  the  
a s s o c ia t iv e  r e la t io n s h ip s  that  m ig h t  ex is t  be tw een  c e r t a i n  w ords  w i th in  
the sentences,  and the bias fa v o r in g  one i n t e r p r e t a t i o n  ove r  another  
( the l a t t e r  hav ing been taken  into  c o n s id e r a t io n  only by M a c K a y ) ,  T h e  
mode of p re s e n ta t io n  of the ambiguous sentences i s ,  of  c o u rs e ,  an o th e r  
potent ia l  source  of non random  v a r ia t io n .
Now in add it ion  to these f a c t o r s ,  co n s id e r  the d i v e r s i t y  of dep en d -
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ent v a r i a b l e s  w h ic h  have been m e a s u r e d .  S o m e  of  t h e m  a r e  la te n c y  
response  t im e s  in  c o m p le t in g  sentence f r a g m e n t s ,  in  r e c o g n iz in g  a m ­
b ig u i t ies  and p a r a p h r a s in g  t h e i r  i n t e r p r e t a t i o n s ,  in  phonem e m o n i t o r ­
ing,  in se lec t ing  d r a w in g s  w h ic h  d ep ic t  the m ean in g s  of the am biguous  
s t im u lu s  sentence,  in  judg ing  w h e th e r  a p ic t u r e  p o r t r a y s  an i n t e r p r e ­
ta t ion  of the sentence ,  and c o r r e c t  respo nses  in  tasks  such as these  
and the sub jec t ive  lo c a t io n  of c l i c k s .  And as G a r r e t t  ( 1 9 7 0 : 5 9 - 6 0 )  
pointed out,  d i f f e r e n c e s  in  w h e th e r  the po te n t ia l  e f fec t  of  an a m b ig u i ty  
was m e a s u r e d  d u r in g  o r  a f t e r  sen tence p r o c e s s in g  m a y  be c r u c i a l .
The  r e s e a r c h  s t r a te g ie s  i n  m o s t  of the studies of a m b ig u i ty  which  
I  have out l ined  so f a r  a r e  ,,p s y c h o l in g u is t ic ,, in  the sense of  the t e r m  
e la b o ra te d  by B e v e r  ( 1 9 6 8 ) .  A c c o r d i n g  to th is  v ie w ,  the d e s c r ip t io n  
<if the f o r m a l  s t r u c t u r e  of language p ro v id e d  by t r a n s f o r m a t i o n a l  gen ­
e r a t iv e  th e o ry  is a s s u m e d  to be a c c u r a t e ,  and by using g e n e r a l  b e ­
h a v i o r a l  p r in c ip le s  to p r e d i c t  c e r t a i n  aspects  of l in g u is t ic  p e r f o r m a n c e  
the p sy ch o lo g ica l  r a m i f i c a t io n s  of the th e o r y  a r e  e x p lo r e d .  So s ince  i t  
has long been acknow ledged  in  p s y c h o lo g ic a l  in v e s t ig a t io n s  that  Ma 
s t im u lu s  cannot be p e r c e iv e d  in  two i n c o m p a t ib le  ways a t  the sam e  
t im e  ( B e v e r ,  1970a:  10 ) ,"  the f ind ings to the e f fec t  that  am b ig u o u s  s e n ­
tences r e q u i r e  m o r e  p ro c e s s in g  t im e  than t h e i r  unambiguous c o u n t e r ­
pa r ts  h a r d ly  s e e m  s u r p r i s i n g .  Of  c o u rs e  it  is i m p o r t a n t  to know how 
l ingu is t ic  a m b ig u i ty  i n t e r f e r e s  with c e r t a in  p e r c e p tu a l  p r o c e s s e s .  But
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f r o m  the standpoint  of l in g u is t ic  th e o ry  a m o r e  d i r e c t  a p p ro ach  to 
in tu i t ions  about w h e th er  or  not c e r t a i n  syn tac t ic  s t r u c t u r e s  a r e  a m ­
biguous s ee m s  d e s i r a b l e .
Thus ,  the f i r s t  phase of the r e s e a r c h  d e s c r ib e d  in  subsequent  
chapte rs  d i f f e r s  in  i ts  bas ic  o r ie n t a t io n  f r o m  p re v io u s  e x p e r im e n t s  
with g r a m m a t i c a l  a m b ig u i ty  fo r  h e r e  the focus shif ts  to the f o r m a l  
s t r u c t u r e  of language as i t  is  s y s t e m a t i c a l l y  r e f le c te d  in  c e r t a i n  i n ­
tu i t ions about am biguous  sentences .  M o r e o v e r ,  the i n t e r a c t i o n  of  
s e v e r a l  types of l in g u is t ic  in tu i t io n ,  s p e c i f i c a l ly ,  judgm ents  of the 
a m b ig u i ty ,  c o m p r e h e n s ib i l i t y ,  and c o m p le x i t y  of  sentences is 
s c r u t in iz e d .  Some of the sp ec i f ic  questions to w hich  a n s w e r s  a r e  
sought in th is w o r k  a r e  the fo l low ing :  Is i t  poss ib le  to d e v is e  a r e l i ­
able  a m b ig u i ty  index  f r o m  ju d g m en ts  of the a m b ig u i ty  of sentences  
and the d e g re e  of conf idence held  in  those ju d g m e n ts ?  Is such an i n ­
dex of a m b ig u i ty  sen s i t iv e  enough to d is t in g u ish  am ong s e v e r a l  types  
of syntact ic  a m b ig u i ty ?  T h is  is  a spec i f ic  ins tance  of the g e n e r a l  
question of w hether  t h e r e  a r e  s y s te m a t ic  d i f f e r e n c e s  in  the r e a l i z a t i o n  
of the a m b ig u i ty  po te n t ia l  of sentences r e p r e s e n t in g  e x a m p le s  of 
v ar ious  sou rc es  of a m b ig u i ty .  Does the m ode of  p re s e n ta t io n  of the 
s t im u l i  ( a u d i to ry  o r  v isua l )  have a s ig n i f ican t  e f fec t  upon sub jec ts '  
judgm ents  of the a m b ig u i ty ,  c o m p r e h e n s ib i l i t y ,  or  co m p le x i ty  of the 
sentences? In o ther  w ords ,  a r e  some am biguous  sentences m o r e
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r e a d i ly  p e rc e iv e d  as such in  one m ode than in  a n o th e r?  W h at e ffec ts  
do se lec ted  types of syn tac tic  a m b ig u ity  have on ju d g m e n ts  of the  
c o m p re h e n s ib i l i ty  of sen ten ces?  W h at e f fe c ts  do s e lec ted  types of 
syn tac tic  a m b ig u ity  have on ju d g m e n ts  o f the c o m p le x i ty  o f sen ten ces?  
D oes an in v e rs e  re la t io n s h ip  e x is t  be tw een  the judged c o m p r e h e n s ib i l ­
i ty  of a sentence and the judged c o m p le x i ty ?
S ca ling  of L in g u is t ic  Judgm ents
As we tu rn  now to a b r i e f  r e v ie w  of s e v e r a l  s tud ies  in v o lv in g  
su b jec ts '  ju d g m en ts  of se lec ted  p r o p e r t ie s  of sen tences i t  should be 
noted that in g e n e ra l  the tests  of s p e a k e rs '  in tu it io n s  to w a rd  s tr in g s  
of w ords  v a ry in g  in  d e g re e  and k ind  of s e m a n tic  and syn ta c t ic  d ev ian ce  
have been quite  s t r a ig h t fo r w a r d .  C o n seq u en tly  the dependent m e a s u re s  
often  consis ted  of ra t in g s  of the a c c e p ta b i l i ty  or g r a m m a t ic a l i t y  of the  
s t im u l i .
T y p ic a l  of th is  d i r e c t  ap p ro ach  is the w o rk  of M a c la y  and S le a to r  
( I 9 6 0 ) .  In  th e i r  now c la s s ic  e x p e r im e n ts  th r e e  groups of co llege  s tu ­
dent sub jects  re c e iv e d  in s tru c t io n s  to m a k e  a b in a r y  d e c is io n  f o r  each  
s tr in g  of w ords they h e a rd  w ith  re s p e c t  to its  g r a m m a t ic a l i t y ,  m e a n ­
in g fu ln e ss , o r  o r d in a r in e s s .  I t  was found th a t  th e r e  was not a p e r fe c t  
f i t  betw een the ju d g m e n ts  p re d ic te d  on the bas is  of l in g u is t ic  th e o ry  
and the a c tu a l s co re s  obtained fo r  s ix  sets of s t im u l i  (c o n s tru c te d  in 
acc o rd an ce  w ith  se lec ted  co m b in a tio n s  of the v a r ia b le s  + g r a m m a t ic a l ,
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± m e a n in g fu l ,  ± o r d in a r y ) ,  ye t the th r e e  types of ju d g m e n ts  see m  to 
have been la r g e ly  independent of each o th e r  and the g r a m m a t ic a l i t y  
ju d g m e n ts ,  in  p a r t ic u la r ,  do d is t in g u is h  sentences f r o m  nonsentences  
in  a m a n n e r  co n s is ten t w ith  g e n e ra t iv e  t r a n s f o r m a t io n a l  th e o ry .
S to lz  (1969 )  re p o r te d  a s e r ie s  of th r e e  e x p e r im e n ts  in  w hich he 
exa m in ed  the e f fe c t  o f v a r io u s  types of g r a m m a t ic a l  d e v ia n c e  on c o g ­
n it iv e  p ro c e s s in g .  One group of sub jec ts  ra te d  (on a fo u r -p o in t  s c a le )  
the a c c e p ta b i l i ty  of tape re c o rd e d  sen tences , a n o th e r  g roup  p e r fo r m e d  
a s h o r t - t e r m  m e m o r y  task  p a tte rn ed  a f te r  the p ro c e d u re  of Sav in  and  
P e rc h o n o c k  (1 9 6 5 ) ,  and a th ird  g roup  had to s to re  the sentences in  
lo n g - t e r m  m e m o r y  b e fo re  r e c a l l in g  th e m . In  these  s itu a tio n s  i t  was  
o bserved  that v io la t io n s  of s e le c t io n a l  r e s t r ic t io n s ,  s u b c a te g o r iz a t io n  
ru le s ,  and v a r ia t io n s  in  t ru th  va lue  had m o re  im p a c t  on the c o m p r e ­
hension  of the sentences than on th e i r  p e rc e p t io n ,  s to ra g e ,  o r  r e c a l l .  
S to lz  concluded:
i f  an input sentence is c o m p le te ly  p ro c e s s e d  by 
the c o m p re h e n d e r  and re s u lts  in  a w e l l - f o r m e d  
s e m a n tic  re a d in g ,  then a l l  subsequent m e n ta l  
m a n ip u la t io n s  o f the re a d in g  should depend  
m a in ly  on such fa c to rs  as the c o m p le x i ty  of the  
re a d in g  (p ro b a b ly  a fu n c tio n  of the length  and 
syn tac tic  c o m p le x i ty  o f the o r ig in a l  sen tence)  
and the re la t io n s h ip  b e tw een  the content of the  
read in g  and the content of L T M  I long  t e r m  
m e m o r y ]  ( the  p e rs o n 's  ' in t e r n a l  e n c y c lo p e d ia ') .
But i f  the c o m p re h e n d e r  encounters  v a r io u s  
s t r u c tu r a l  i r r e g u la r i t i e s  in  the input, then an  
in c o m p le te  o r  i r r e le v a n t  o r  i l l - f o r m e d  s e m a n tic
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read in g  m ay  be p rodu ced , caus ing  u n i fo rm ly  
m o r e  d i f f ic u l t  p ro c e s s in g  in  a l l  subsequent  
o p e ra t io n s  (p . 2 1 7 ) .
In D anks and G lu c k s b e rg 's  e x p e r im e n t  (1970 ) in w hich a m u lt ip le  
ran k  o rd e r in g  techn ique  was used in the e l ic i ta t io n  of ju d g m e n ts  f r o m  
native  spe akers  of E n g lis h  as to the g r a m m a t ic a l i t y  of som e sentences  
o r ig in a l ly  used in tes ts  run  by C o le m a n  (1 9 6 5 ) ,  the h igh w ith in -s u b je c t  
con s is ten cy  and b e tw e e n -s u b je c t  a g r e e m e n t  suggested to these in v e s t i ­
ga to rs  that " g r a m m a t ic a ln e s s  was sca led  as a l in e a r  fu n c tio n  that was  
co m m o n  betw een  su b jec ts  (p .  1 2 3 ) ."  A  s i m i l a r  e x p e r im e n t  was con ­
ducted in  which one set o f the u n g r a m m a t ic a l  sen tences was i n t e r p r e t ­
a b le ,  i .  e. in the opin ion of the in v e s t ig a to rs  i t  was r a th e r  easy to 
d e te r m in e  a m ean ing  fo r  th e m . T h e  h ig h e r  in t e r p r e t a b i l i t y  of the 
sentences had a p o s it iv e  e ffec t  on the g r a m m a t ic a l i t y  ra t in g s ,  an 
o b s e rv a t io n  w hich  is congruous w ith  M a r k s '  f ind ing  r e la t iv e  to s e l f ­
em bedded c lauses (1 9 6 8 )  that the m o re  p e rc e p tu a l ly  c o m p le x  a s e n ­
tence, the g r e a te r  the e s t im a te s  of i ts  u n g ra m m a t ic a ln e s s .  I n t e r e s t ­
in g ly ,  H a m i l to n  and D e e s e  (1971 )  showed th a t  in t e r p r e t a b i l i t y  is  a lso  
p o s it iv e ly  c o r r e la te d  w ith  c o m p r e h e n s ib i l i ty  ra t in g s .
In the th ird  phase of thear in v e s t ig a t io n  D anks  and G lu c k s b e rg  
had four groups of sub jects  ra te  sentences on a 1 0 -p o in t  sca le  on the 
basis  of g r a m m a t ic a ln e s s ,  m eani ngfulnes s , f a m i l i a r i t y ,  or o r d i n a r i ­
ness. P r in c ip a l  com ponents  a n a ly s is  of the ra t in g s  re v e a le d  fo u r
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fa c to rs  w hich  w e r e  id e n t i f ie d  as g e n e ra l  c o m p r e h e n s ib i l i ty ,  g r a m ­
m a t ic a ln e s s ,  m e a n in g fu ln e s s ,  and u n f a m i l i a r i t y .  F u r t h e r m o r e ,  i t  
a p p eared  tha t g r a m m a t ic a ln e s s  and m e a n in g fu ln e s s  could be re g a rd e d  
as independent p s y c h o lo g ic a l  d im e n s io n s .
A  n u m b e r  of l in g u is t ic  fa c to rs  have  been  e x a m in e d  in  te r m s  of 
th e i r  e f fe c t  on ju d g m en ts  of sen tence c o m p r e h e n s ib i l i ty .  In  e x p e r i ­
m ents  in  w hich sub jects  ra ted  sentences (a g a in  on a 1 0 -p o in t  sca le )
D anks (1 9 6 9 )  found that n o n m ean in g fu ln ess  of the s t im u l i  as defined
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by d ia g o n a liz a t io n  a c ro s s  f iv e  s e m a n t ic a l ly  u n re la te d  sentences and 
u n g ra m m a t ic a ln e s s  as defined  by a n a g r a m m a t iz a t io n ,  i . e .  s c ra m b l in g  
of the w ords w ith in  a sentence^ w e r e  r e f le c te d  in  reduced  c o m p r e h e n ­
s ib i l i t y  ra t in g s  w h e reas  the e ffec ts  of w o rd  f re q u e n c y ,  in te rw o r d  
a s s o c ia t io n ,  and syn tac tic  f r a m e ,  v a r ia b le s  w hich  had p re v io u s ly  been  
shown to have an e f fe c t  on le a rn in g  ( e . g .  R o s e n b e rg ,  1966; T u lv in g  and 
P a tk a u ,  1962), w e re  s m a l l .  A s  was expected  on the b a s is  o f  the ra t in g  
data , in  d i r e c t  s tudies of the c o m p re h e n s io n  of sentences s u b je c ts 1 
la te n c y  respo nse  t im e s  to the n o n m e an in g fu l s t im u l i  w e r e  g r e a te r  than  
la te n c ie s  to the u n g ra m m a t ic a l  s t im u l i .  D a n ks  concluded tha t " e i th e r  
syn tac tic  o r  s e m a n tic  d e v ia t io n  lo f  se n te n c e s ]  lengthened  the p r o c e s -  
ing t im e  because of the a d d it io n a l steps in vo lved  in  p ro v id in g  syntac t ic
^ T h e  in te re s te d  re ad e  • should r e f e r  to M a r k s  and M i l l e r  (1 9 6 4 )  
and M i l l e r  and Is a r d  (1963 ) fo r  a m o re  e la b o ra te  d e s c r ip t io n  of these  
techniques and th e ir  ra t io n a le .
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or s e m a n tic  d e s c r ip t io n .  T h e  l a r g e r  e f fe c t  o f  M  [m e an in g fu ln e ss ]  
r e la t iv e  to the e f fe c t  of G . [g ra m m a t ic a ln e s s ]  was exp ected , s ince  
f a i lu r e  to p ro v id e  an a c c e p ta b le  s e m a n tic  d e s c r ip t io n  m ay  r e q u ir e  
s u p p le m e n ta ry  syn tac tic  re p ro c e s s in g  b e fo re  an ac c e p ta b le  s e m a n tic  
d e s c r ip t io n  is d is c o v e re d  (p . 6 9 5 ) ."
A f t e r  o b s erv in g  tha t sub jects  ra ted  r ig h t -b r a n c h in g  sentences  
h ig h e r  in  c o m p re h e n s ib i l i ty  than c e n te r -e m b e d d e d  sentences w hich  
w e re  id e n t ic a l  in content, H a m i l to n  and D e e s e  (1 9 7 1 )  concluded that  
"the  c o m p re h e n s ib i l i ty  of sentences depends v e r y  h e a v i ly  upon the  
co n tig u ity ,  w ith in  c o m p le x  sen tences , of the m a in  constituents  of each  
ph ras e  (p . 16 8 ) ."  And a lthough th e re  w e re  som e low  p o s it iv e  c o r r e l a ­
tions betw een  c e r ta in  m e a s u re s  of the a p p ro p r ia te n e s s  of n o u n -v e rb  
com bina tions  and the c o m p re h e n s ib i l i ty  ra t in g ,  the b iz a r r e n e s s  o r  
s e m a n tic  in a p p ro p r ia te n e s s  of co m b in a tio n s  such as duck dus ts , sand  
feeds , lesson  nuzz led  had h a r d ly  any a d v e rs e  e f fe c t  on the r a t in g s ,  a 
f ind ing  w hich suggests that g r a m m a t ic a l  s t r u c tu r e  is  a s t ro n g e r  fa c to r  
than s em a n tic  a n o m a ly  in  c o m p r e h e n s ib i l i ty .
S c h w a rtz ,  S p a rk m a n , and D e e s e  (1971 ) a s s e r t  that a " fe e l in g  of 
un d ers ta n d in g "  u n d e r l ie s  ju d g m en ts  of the c o m p r e h e n s ib i l i ty  of sen -  
tenri'B and that such a ju d g m en t m ay be m ade " p r io r  to and in d ep e n d ­
ently  of in te rp re ta t io n  (p . 8 8 ) ."  In o th e r  w o rd s ,  they c o n je c tu re  that 
a h e a r e r ,  w ithout a c tu a l ly  ass ign ing  an in te rp re ta t io n  to a s t im u lu s ,
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m ay  be a w a re  of an e x is t in g  p o te n t ia l  fo r  in te r p r e ta t io n .  T h e y  e x ­
p lo red  th is  id e a  by hav ing  ten sub jec ts  l is te n  to tape re c o rd in g s  of 
o v e r  200 sentences and judge the c o m p re h e n s ib i l i ty  of each . Som e of  
the s t im u lu s  v a r ia b le s  found tc have an e f fe c t  on the ra t in g s  w e re  the  
n u m b e r  of c e n te r -e m b e d d e d  c la u s e s , the n u m b e r  of r ig h t  b ran c h in g  
c lau se s , s em a n tic  a n o m a ly ,  and lo g ic a l  im p o s s ib i l i ty  of the p ro p o s i ­
t ions e x p re s s e d .  P e rh a p s  the m o st s ig n if ic a n t  co n tr ib u t io n  of these  
in v e s t ig a to rs  is  th e ir  d e v e lo p m e n t of a p ro c e d u re  fo r  com puting  an  
index  of c o m p re h e n s ib i l i ty  fo r  each sen ten ce . E ach  e x p e r im e n ta l  
sub jec t m ade  a b in a r y  ju d g m e n t in d ic a t in g  w h e th er  each sentence was  
c o m p re h e n s ib le  o r  in c o m p re h e n s ib le  and then ra te d  on a 7 -p o in t  sca le  
his d e g re e  of con fidence in  that ju d g m e n t.  T h e  s c o re  fo r  each s t im u ­
lus sentence was obta ined by m u lt ip ly in g  the m ean  ra t in g  sca le  va lue  
by the p e rce n ta g e  of c o m p re h e n s ib le  (C )  ju d g m en ts  and s u b tra c t in g  a 
n u m b e r  equal to the m e a n  ra t in g  sca le  va lue  fo r  in c o m p re h e n s ib le  ( I )  
ju d g m en ts  m u lt ip l ie d  by the p e rce n ta g e  of I  ju d g m e n ts .  W h e th e r  in  
s i m i l a r  fash ion  the re c o g n it io n  of syn ta c t ic  a m b ig u ity  can be a c c u r a t e ­
ly re f le c te d  th rough  d i r e c t  e l ic i ta t io n  of b in a r y  ju d g m en ts  of a m b ig u ity  
supp lem ented  w ith  a 7 -p o in t  s e l f - r a t in g  sca le  on w hich  the sub jec t  
in d ic a tes  the d e g re e  of con fidence he has in  h is  ju d g m en t is  a question  
which is e xp lo red  in the present d is s e r ta t io n .
P a r t ic ip a n ts  in W ang 's  e x p e r im e n ts  (1970 a ) w e re  in s tru c te d  to
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ra te  the c o m p re h e n s ib i l i ty  of t a p e - r e c o r d e d  sentences on a 5 -p o in t  
sca le  and the ra n k  o r d e r  of the m eans  going f r o m  m o st  to le a s t  c o m ­
p re h e n s ib le  sentence types was: n o r m a l  sentences > a n a g ra m s  of 
sentences > s e m a n t ic a l ly  anom alous  sentences >  w ord l is ts .  T h is  
f ind ing  supports  D a n k s 1 o b s e rv a t io n  tha t no n m ean in g fu l s t im u l i  w e re  
ra te d  less  c o m p re h e n s ib le  than u n g ra m m a t ic a l  s t im u l i .  H o w e v e r ,  in  
a re c o g n it io n  ta s k  w hich was a lso  p a r t  of the e x p e r im e n ta l  ta s k , the  
a c c u ra c y  of ju d g m en ts  a c c o rd in g  to sentence type was: n o r m a l  sen ­
tences > s e m a n t ic a l ly  anom alous  sentences > a n a g ra m s  > w ord  l is ts ,  
and hence W ang was not ab le  to support h e r  hypothesis  that c o m p r e ­
h e n s ib i l i ty  fa c i l i ta te s  in c id e n ta l  le a rn in g .  I t  is  a lso  of in te r e s t  to note  
th a t  th e re  w e r e  few  s ta t is t ic a l ly  s ig n if ic a n t  c o r r e la t io n s  betw een  a 
s u b jec t 's  ra t in g  of the c o m p r e h e n s ib i l i ty  of an i te m  and h is  subsequent 
re c o g n it io n  of that i t e m .
Wang (1970b ) a ls o  in v e s t ig a te d  the ro le  of syn tac tic  c o m p le x ity  
as a d e t e r m in e r  of c o m p re h e n s ib i l i ty  ra t in g s  (1 1 -p o in t  s c a le )  by c o m ­
puting e igh t l in g u is t ic  m e a s u re s  of s u r fa c e  s t ru c tu re  c o m p le x i ty  fo r  
each of s e v e n ty - f iv e  sentence types . T h e s e  w e re  the p re v io u s ly  m e n ­
tioned n o d e / t e r m in a l  node r a t io  of M i l l e r  and C h o m sky  (1 9 6 3 );  the  
to ta l  nu m b er of nodes in  the p h ras e  m a r k e r ;  the to ta l  n u m b e r  of t e r m i ­
na l nodes, an in d ic a to r  of sentence length; a va lue d e r iv e d  through  
a p p lic a t io n  of a m o d if ic a t io n  of Y n g ve 's  p ro c e d u re  ( I9 6 0 )  lo r  c a lc u la t in g
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m a x im u m  depth; a m e a n  depth va lu e ;  the n u m b e r  of em bedd ing  t r a n s ­
fo rm a t io n s  in  the d e r iv a t io n a l  h is to r y  of the sentence; the n u m b e r  of 
c e n te r -e m b e d d in g s ;  and the n u m b e r  of co n jo in in g s . A lthough  the  
m e a s u re s  based on the m ean  depth  and the n u m b e r  of c e n te r  e m b e d ­
dings w e re  s tro n g ly  in v e r s e ly  c o r r e la t e d  w ith  the ra t in g s ,  less than  
h a lf  the v a r ia t io n  in  these  m e a n  c o m p r e h e n s ib i l i ty  ra t in g s  could be  
accounted fo r  by the m e a s u re s  of s u r fa c e  s t r u c tu r e  c o m p le x i ty .  H ence  
W ang concluded tha t betw een  sentence d i f fe re n c e s  in  deep s t ru c tu re s  
and s e m a n tic  content a ls o  c o n tr ib u te d  to c o m p r e h e n s ib i l i ty .  The  r e ­
la ted  question  of w hat e f fe c t ,  i f  any , syn ta c t ic  a m b ig u ity  has on c o m ­
p r e h e n s ib i l i ty  ra t in g s  is ex a m in e d  in  the f i r s t  phase of the r e s e a r c h  
u n d e rta k e n  fo r  th is  d is s e r ta t io n .
M e a s u r e m e n t  of S h o r t - T e r m  M e m o r y  Load
B e fo re  d e s c r ib in g  the d e ta i ls  of those e x p e r im e n ts  we sh a ll  take  
a qu ick  look at s e v e r a l  s tudies of the e f fe c t  o f som e l in g u is t ic  v a r ia b le s  
on s h o r t - te r m  m e m o r y .  " E v e r y b o d y  knows that th e r e  is  a f in i te  span  
of im m e d ia te  m e m o r y  and that fo r  a lo t  of d i f f e r e n t  k inds of tes t  
m a te r ia ls  th is  span is  about seven i te m s  in  le n g th ,"  w ro te  M i l l e r  (1 9 5 6 ) .  
Savin  and P e rc h o n o c k  (1 9 6 5 )  reasoned  that i f  a sentence is encoded  
s e p a ra te ly  f r o m  its  t r a n s fo r m a t io n a l  tags , the fe w e r  tags th e re  a r e  to 
be s to red , the m o re  m e m o r y  space w i l l  r e m a in  fo r  encoding a d d it io n a l  
i te m s .  T h u s , they h yp o th es ized  that when a sub jec t a t te m p te d  to
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v e r b a l ly  r e c a l l  a sentence fo llo w ed  by e igh t u n re la te d  w o rd s , the 
n u m b e r  of w ords  r e m e m b e r e d  f r o m  the l i s t  would v a r y  in v e r s e ly  w ith  
the n u m b e r  of t r a n s fo r m a t io n a l  tags a s s o c ia te d  w ith  the sen tence. E x ­
p e r im e n ta l  re s u lts  c o n f irm e d  th is  p re d ic t io n  though i t  was im p o s s ib le  
to avo id  the confounding e f fe c t  of sentence length  s ince  t r a n s f o r m a ­
t io n a l ly  c o m p le x  sen ten ces , e . g .  neg a tives  and p a s s iv e s ,  a r e  g e n e r a l ly  
lo n g er  than th e i r  s im p le ,  a c t iv e ,  a f f i r m a t iv e ,  d e c la r a t iv e  c o u n te rp a r ts .  
N e v e r th e le s s ,  these in v e s t ig a to rs  did succeed in  showing that a p sy ch o -  
l in g u is t ic  v e rs io n  of the d is p la c e m e n t  p r in c ip le  could be used to assess  
c e r ta in  p ro p e r t ie s  of sen tences .
In  two c lose  re p l ic a t io n s  of that study G lu c k s b e rg  and Danks  
(1 9 6 9 )  an a lyze d  e r r o r s  c o m m it te d  in  sen tence r e c a l l  and the n u m b e r  of 
w ords re c a l le d  f r o m  the l i s t  fo l lo w in g  the sentence and, in  a d d it io n  to  
these  v a r ia b le s  w hich  had a lso  been m e a s u re d  by th e i r  p re d e c e s s o rs ,  
they a lso  m e a s u re d  two t im e  p e r io d s - - t h a t  w h ich  e lapsed  betw een  the  
la s t  i t e m  on the w ord l is t  and the beg inn ing  of sen tence r e c a l l  and that 
w hich  e lapsed  betw een  the la s t  i t e m  on the w ord  l is t  and the beg inning  
of the r e c a l l  of those w o rd s .  T h e y  s u m m a r iz e d  th e i r  f ind ings by 
saying that " (a )  the e r r o r  data  did not sup port a t r a n s fo r m a t io n a l  
m odel of sentence p ro c e s s in g  and (b) w ord  r e c a l l  w as , to som e exten t,  
a function  of syn tac tic  f o r m ,  but the e ffe c ts  of syn tac tic  fo r m  could  
have been m ed ia ted  by d i f f e r e n t ia l  w ord  r e c a l l  d e la y s ,  w hich v a r ie d
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as a fu n c tio n  of s y n ta c t ic  f o r m  (p . 2 1 5 ) ."  T h e  o b s e rv a t io n  tha t the  
delay  b e fo re  w ord r e c a l l  beg ins m ig h t  be s ig n if ic a n t  in  d e te r m in in g  
the p a t te rn  o f re s u lts  is  pursued in the s h o r t - t e r m  m e m o r y  e x p e r i ­
m en t d e s c r ib e d  in  the fo l lo w in g  c h a p te r .
As p r e v io u s ly  m e n t io n e d ,  S to lz  (1 9 6 9 )  a ls o  used  a s l ig h t  v a r i a ­
t io n  of S a v in  and P e r c h o n o c k 's  p r o c e d u r e  f o r  in v e s t ig a t in g  the  r e la t i v e  
d e g r e e s  o f " c o g n i t iv e  i m p a i r m e n t "  o f t r u e ,  f a l s e ,  c o n t r a d ic t o r y ,  
a n a ly t ic ,  s c r a m b le d  and o th e r  s e n te n c e  ty p e s .  H e  found th a t  the  w o rd  
r e c a l l  d a ta  w e r e  s e n s i t iv e  to g ro s s  d i f f e r e n c e s  bu t co u ld  no t be used to  
s u p p o r t  the  c a t e g o r i z a t io n  s c h e m e  h e  e m p lo y e d .
M a tth e w s  (1 9 6 8 )  suspected tha t w o rd  r e c a l l  in  S a v in  and P e r ­
chonock 's  e x p e r im e n ta l  p a ra d ig m  was a fu n c tio n  of the length  of a 
sentence r a th e r  than its  t r a n s fo r m a t io n a l  c o m p le x i ty  and tes ted  his  
hypothes is  by c o n s tru c t in g  s t im u lu s  sentences to v a r y  along both d i ­
m en s io n s . He a lso  m ad e  s e v e r a l  p r o c e d u r a l  changes. F o r  in s tan ce ,  
he asked fo r  w r i t te n ,  not v e r b a l  r e c a l l .  And r a t h e r  than re p e a te d ly  
using the sam e f iv e  l is ts  o f  e igh t w ords each as S avin  and P e rc h o n o c k  
had done, M a tth e w s  m ade up d i f f e r e n t  w ord l is ts  of r e la t iv e ly  high  
f re q u e n c y  w ords fo r  as m any  sentences as a sub jec t encountered  and 
in  th is  way e l im in a te d  the p o te n t ia l  e ffec ts  of p r a c t ic e  in  le a rn in g  the 
word l is ts .  He a lso  re c o rd e d  the w ord  l is ts  im m e d ia te ly  a f te r  each  
sentence instead  of p r o g r a m m in g  a f iv e -s e c o n d  pause al that p o n d  a n d
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then e l ic i te d  the r e c a l l  resp o n ses  und er two c o n d i t io n s - - im m e d ia te ly  
a f te r  the sub jec t h e a rd  the la s t  w ord  on the w ord  l is t  and f iv e  seconds  
a f te r  the sub jec t h e a rd  the end of the l is t .
C o n t r a r y  to what one m ig h t  a n t ic ip a te ,  r e c a l l  of w o rd s  f r o m  the  
l is ts  was b e t te r  under the la t t e r  con d it io n  though l i t t l e  d i f fe re n c e  
betw een  the two conditions  was re v e a le d  in  re s p e c t  to the n u m b e r  of  
s e r io u s  e r r o r s  c o m m it te d .  T h e  fa c t  th a t  m o r e  w ords w e r e  re c a l le d  
f r o m  the l is t  a f te r  a f iv e -s e c o n d  d e la y  fo r  each of the 19 sentence c a te ­
g o r ie s  is  p u zz l in g  s ince  the r e la t io n s h ip  is  in  the opposite  d i r e c t io n  
f r o m  that re p o r te d  by G lu c k s b e rg  and D a n k s .  In  sum , M a tth e w s  did 
not ob ta in  support fo r  the notion  that t r a n s f o r m a t io n a l  c o m p le x i ty  is  
in v e r s e ly  re la te d  to the am ount of s h o r t - t e r m  m e m o r y  space occupied  
by a sentence but he did f ind  that sentence length  and the p re s e n c e  of 
a d je c t iv e  q u a l i f ie r s  w e r e  fa c to rs  not to be o v e r lo o k e d .
E p s te in  (1 9 6 9 )  p ro v id e d  fu r th e r  ev id en ce  of the s u s c e p t ib i l i ty  of 
the w ord  r e c a l l  da ta  to v a r ia t io n s  in  output co n d it io n s . In  o r d e r  to 
tes t  h is  hypothes is  tha t " d i f fe re n c e s  in  {w ord  ] l i s t  r e c a l l  m ay  r e f le c t  
d if fe re n c e s  in re p ro d u c t iv e  in te r fe r e n c e  and not d i f fe re n c e s  in  s to rage  
space" he had som e of h is  e x p e r im e n ta l  sub jec ts  r e c a l l  the w ord l is t  
i te m s  b e fo re  they r e c a l le d  the sentence that had p rece d ed  i t  on the tes t .  
Savin  and P e rc h o n o c k 's  f ind ings w e re  not supported  when th is  p a r t ic u ­
la r  r e c a l l  cond it ion  was im posed  although the s y s te m a tic  d i f fe re n c e s  in
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the n u m b e r  of w ords  r e c a l le d  as a fu n c tio n  of sen tence type (e .  g. i n ­
t e r r o g a t iv e ,  p a s s iv e ,  n e g a tiv e ,  e t c . )  that they re p o r te d  w e re  r e p l i ­
cated by E p s te in  when the sub jec ts  w e r e  r e q u ir e d  to r e c a l l  the sentence  
b e fo re  they r e c a l le d  the w ords f r o m  the l is t ,  th is  be ing  id e n t ic a l  w ith  
the r e c a l l  con d it io n  of the o r ig in a l  e x p e r im e n t .
S t i l l  m o r e  r e s e a r c h  based upon S av in  and P e rc h o n o c k 's  technique  
was conducted by W r ig h t  ( 1 9 6 9 ) .  T h e r e  is ,  h o w e v e r ,  a d is c re p a n c y  in  
h e r  re s u lts  w h ich  a r is e s  f r o m  the fac t  that in one e x p e r im e n t  the 
m e m o r y  load im p o sed  by sentences could be p re d ic te d  b e t te r  by Y n g v e 's  
m e a s u re  of sentence depth w h e re a s  t r a n s fo r m a t io n a l  c o m p le x i ty  was a 
b e t te r  p r e d ic to r  of the m e m o r y  load in a second e x p e r im e n t .  In  both  
studies the r e c a l l  was w r i t te n  but m o re  c o n tro l  was e x e rc is e d  o v e r  
sem a n tic  v a r ia t io n  am ong the s t im u l i  in  the la t t e r  than in  the f o r m e r  
s itu a tio n  so the a u th o r  concluded that the e ffe c t  of t r a n s fo r m a t io n a l  
c o m p le x ity  is  g r e a t e r  than the e f fe c t  of s u r fa c e  s t r u c tu r e  c o m p le x ity  
at le a s t  w ith in  the l im i t s  e x e rc is e d  fo r  the study.^
T h u s , what was developed by Sav in  and P e rc h o n o c k  as a technique  
fo r  in d ir e c t ly  m e a s u r in g  the t r a n s fo r m a t io n a l  c o m p le x i ty  of sen tences,  
has been shown to have the c a p a b i l i ty  of m e a s u r in g  o th e r  p ro p e r t ie s  of
^ L o o k  to P e r f e t t i  (1 9 6 9 )  fo r  a d d it io n a l  e x p e r im e n ta l  data su g gest­
ing the inadequacy of the Yngve m odel and a lso  fo r  a re v ie w  of som e of 
the th e o r e t ic a l  c r i t i c is m s  which have been d ire c te d  to w a rd  som e of its  
fu n d am en ta l  a s s u m p tio n s .
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sentences as w e l l .  T h e  p o s s ib i l i ty  of d e te rm in in g  w h e th e r  a m b ig u ity  
is one of those p r o p e r t ie s  m o tiv a te d  the second phase of the p re s e n t  
e x p e r im e n ta l  w o rk .  M o r e o v e r ,  by es ta b lis h in g  w h e th e r  o r  not a m b ig ­
u ity  a f fe c ts  the m e m o r y  space occupied by a sentence one could, i t  
s ee m s , tes t  the hypotheses w hich  have been advanced re g a rd in g  the  
n a tu re  of the p s y c h o lo g ic a l  p ro c e s s in g  of am biguous sen ten ces .
C H A P T E R  ID .  E X P E R I M E N T A L  D E S IG N  A N D  P R O C E D U R E S
C o lle c t in g  ju d g m en ts  about sentences f r o m  r e la t i v e ly  na ive  
in fo rm a n ts  is  a d i f f ic u l t  ta s k . G le i tm a n  and G le i tm a n  (1 9 7 0 :8 )  p ro v id e  
a n ice  i l lu s t r a t io n  of the p r o b le m  by sp e cu la tin g  w hat the resp o n se  of 
an a v e ra g e  ta x i  d r i v e r  would be upon be ing  ask ed , " Is  the fo l lo w in g  
a g r a m m a t ic a l  sentence in  you r d ia le c t :  'C o lo r le s s  g re e n  ideas  s leep  
f u r io u s ly ? 1" In  sp ite  of th is  and o th e r  s o r ts  of m e th o d o lo g ic a l  p r o b ­
le m s  w h ich  a r e  faced  w h en ev er  o b tru s iv e  techniques a r e  em p lo yed  in  
l in g u is t ic  r e s e a r c h ,  the re s u lts  obta ined  in  a d i r e c t  m a n n e r  a r e  i n ­
d isp en sab le  s ince  i t  has re p e a te d ly  been d e m o n s tra te d  tha t one cannot  
t ru s t  a p r i o r i  a s s u m p tio n s  about how n a t iv e  s p e a k e rs  w i l l  judge  p r o ­
p e r t ie s  o f sen ten ces . Such re s u lts  m ay  be p a r t ic u la r l y  va lu a b le  i f  
they can be sub stan tia ted  through the use of a c o n v e rg e n t ,  less  o b ­
t ru s iv e  p ro c e d u re .
So w ith  th is  in  m in d , the in v e s t ig a to r  des igned two s e p a ra te  e x ­
p e r im e n ts ,  one co n s is tin g  of the d i r e c t  e l ic i t a t io n  of ju d g m en ts  about  
am biguous sentences and th e i r  s i m i l a r  but unam biguous c o u n te rp a r ts  
and a n o th e r  w hich is based upon an in d ir e c t  m e a s u re  of p r o p e r t ie s  of 
the sam e am biguous and unam biguous sen ten ces . In  the f i r s t  e x p e r i ­
m en t i t  is  assum ed  that sub jec ts  can (and do) r e l ia b ly  in d ic a te  th e i r  
in te r n a l  c o g n it iv e  sta tes  in  a p a p e r -a n d -p e n c i l  ra t in g  ta s k . M o r e o v e r ,  
the in tu it io n s  about the tes t sentences a r e  expected  to p ro v id e  a s y s te m ­
atic  r e f le c t io n  of the p e r c e iv e r 's  know ledge of h is language, i . e .  the
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set of ru le s  he has in te r n a l i z e d .
T h e  pu rp o se  of the f i r s t  e x p e r im e n t  is  to d e te r m in e  the e ffec ts  
of fo u r  so u rces  of syn tac tic  a m b ig u ity  on ju d g m en ts  of the a m b ig u ity ,  
c o m p r e h e n s ib i l i ty ,  and c o m p le x i ty  of sen ten ces . I t  w i l l  be r e c a l le d  
tha t in the f i r s t  c h a p te r  th e r e  was so m e  d is c u s s io n  of the m a n n e r  in  
w hich som e m o d e rn  g r a m m a r s  a n a ly z e  the a m b ig u ity  p o te n t ia l  of 
c e r ta in  syn tac tic  c o n s tru c t io n s .  In  the p re s e n t  con tex t of co n cern  
w ith  l in g u is t ic  p e r fo r m a n c e ,  i t  is  the r e la t iv e  p r o b a b i l i ty  f o r  the  
r e a l iz a t io n  of that p o te n t ia l  w h ich  is un d er s c ru t in y .
H e r e  a r e  the r e s e a r c h  hypotheses w h ich  a r e  tes ted  in  
E x p e r im e n t  I:
(1) T h e  re c o g n it io n  of am biguous  sentences as am b iguous  is a 
func tio n  of the syn ta c t ic  so u rc e  of the a m b ig u ity  w ith  the 
fo l lo w in g  o r d e r  f r o m  m o st to le a s t  r e a d i ly  re c o g n iz e d :  
s u r fa c e  s t r u c tu r e  > d e le t io n  > deep s t r u c tu r e  > case  
re la t io n s h ip s .
(2) T h e  ju d g m e n ts  of a sen ten ce 's  a m b ig u ity ,  c o m p r e h e n s ib i l i ty ,  
and c o m p le x i ty  v a r y  depending upon the m ode of p r e s e n ta ­
t ion  ( a u r a l  o r  v is u a l)  of the s t im u l i .
(3) S yn tac tic  a m b ig u ity  a f fe c ts  n a t iv e  s p e a k e rs '  in tu it io n s  about 
sentences in  such a way that w ith in  each group of sen tences  
the am biguous  type sentences a r e  judged lo w e r  in c o m p r e -
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h e n s ib i l i t y  than th e i r  unam biguous c o u n te rp a r ts .
(4 ) W ith in  each group of sen tences  the c o m p le x i ty  ra t in g  fo r  
am biguous  type sentences is  g r e a t e r  than the c o m p le x i ty  
ra t in g  fo r  unam biguous type sen ten ces .
(5 )  T h e  sen tences judged r e la t i v e ly  low  in  c o m p r e h e n s ib i l i ty  
and r e la t i v e ly  h igh  in  c o m p le x i ty  a r e  those w ith  a r e la t i v e ly  
high  p ro b a b i l i ty  f o r  r e a l i z a t io n  of the a m b ig u ity  p o te n t ia l .
Subjects
The  in v e s t ig a to r  m ade  a r r a n g e m e n ts  w ith  a p p ro p r ia te  e d u c a ­
t io n a l  a d m in is t r a t o r s  f o r  tes t in g  students in  fo u r  ra n d o m ly  se lec ted  
s e n io r  E n g l is h  c la s s e s  a t  each of th r e e  h igh schools in  E a s t  Baton  
Rouge P a r is h  in  J a n u a ry  of 1972. H o w e v e r ,  b ecause  of a c o m m u n ity  
c r i s is ,  a ttendance  was v e r y  low  at one of the h igh  schools on the day  
scheduled fo r  te s t in g ,  so an a d d it io n a l  c lass  was tes ted  and in  s e v e r a l  
in s tan ces  students f r o m  m o r e  than one sec tio n  w e r e  b ro u g h t  to g e th e r  
fo r  a co m m o n  tes t in g  ses s io n . W ith  these fe w  ex c e p t io n s , students  
sat a t  the desks they  n o r m a l ly  occupy in  t h e i r  own c la s s ro o m s  w h ile  
they took the te s t .
A c c o rd in g  to te a c h e r s ,  tw e lf th  g ra d e  students who e n r o l l  in  the 
optiona l E n g lis h  c o u rs e  a r e  p r i m a r i l y  those who w i l l  con tinue th e i r  
education  at the c o l le g e  le v e l .  A  to ta l  of 312 students took the te s ts .  
M a le s  c o m p r is e d  51% of the s a m p le ,  fe m a le s  49%. M o s t  of the
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subjects  w e re  17 o r  18 y e a rs  of age w ith  s e v e r a l  (N "  9) 1 6 - y e a r  olds  
and one 1 9 - y e a r  old ra n d o m ly  d is t r ib u te d  th roughout the sec tions .
D a ta  f r o m  sub jec ts  who m is u n d e rs to o d  the in s tru c t io n s  and fa i le d  to 
in d ic a te  both a ju d g m e n t  and the d e g re e  of con fidence in  i t  ( N *  16) o r  
w e re  not n a t ive  s p e a k e rs  o f E n g l is h  ( N “ 1) w e re  not a n a ly z e d .
M a t e r ia ls
T h e  f o r ty  p a irs  of sen ten ces , ten ano m a lou s  s tr in g s  of w o rd s ,  
and f iv e  p r a c t ic e  i te m s  used in  E x p e r im e n t  I  a r e  shown in  A p p en d ix  A .  
T e n  sentences w e r e  a s s e m b le d  re p re s e n t in g  each of these  fo u r  p o ten ­
t ia l  so u rces  of syn ta c t ic  a m b ig u ity :  s u r fa c e  s t r u c tu r e  re la t io n s h ip s ;
d e le t io n ;  deep s t r u c tu r e ;  case re la t io n s h ip s .  M o s t  o f the sentences  
a re  o r ig in a l ,  a lth ough  so m e , p a r t ic u la r ly  those am biguous in case  
re la t io n s h ip s ,  w e re  b o r ro w e d  f r o m  e x a m p le s  in  the l i t e r a t u r e .
F o r  each of these fo r ty  sentences an unam biguous c o u n te rp a r t  
was co n s tru c te d  by v e r y  s l ig h t ly  changing the cho ice  o r  the a r r a n g e ­
m en t o f the w o rd s .  I t  is  t ru e ,  of c o u rs e ,  tha t no sentence is a b s o lu te ly  
unam biguous s ince  an in h e re n t  c h a r a c t e r is t ic  of hum an language is 
vagueness o r  w hat W a is m a n  has r e f e r r e d  to as "open te x tu r e ."  H e n ce ,  
a c le v e r  r e a d e r  m a y  be ab le  to d e v is e  m o re  than one in te rp re ta t io n  
fo r  the s o -c a l le d  unam biguous m e m b e rs  of the p a irs  of sen ten ces .  
N e v e r th e le s s  the d is t in c t io n  a p p e a rs  to have s u f f ic ie n t  v a l id i ty  fo r  the  
purposes of the p re s e n t  e x p e r im e n t .
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One set of ano m a lou s  sentences (N =  5) was c o n s tru c ted  by s e ­
le c t in g  w ords  along the d iagona ls  of a m a t r i x  of seven co n secu tive  
am biguous o r  unam biguous setnences w ith in  each c a te g o ry  of a m b ig u ity  
sou rce  and then s c ra m b l in g  the sequence of each re s u lt in g  s t r in g .  T h e  
r e m a in in g  anom alous  sentences (N = 5 ) w e re  co n s tru c ted  by d ia g o n a l-  
iz in g  a c ro s s  the fo u r  groups of sentences to ob ta in  the w o rd s  and then  
ra n d o m ly  r e a r r a n g in g  th e i r  o r d e r .  T h e  p urpo se  of in c lu d in g  the  
anom alous  sentences in  the tes ts  was to su s ta in  su b je c ts '  in te r e s t  in  
the e x p e r im e n ta l  ta s k .
In add it ion  to these 50 i te m s ,  f iv e  f i l l e r s  w e re  used at the b e ­
ginning of e v e ry  tes t  to ab s o rb  w a r m - u p  e f fe c ts .  L ik e  the anom alous  
sequences, these p ra c t ic e  i te m s ,  w h ich  a r e  a lso  shown in  A p p en d ix  A ,  
w e r e  not sco red .
In  o r d e r  to c o n tro l  the poss ib le  e f fe c t  of sentence leng th  on the 
ju d g m en ts  m ade  by the sub jec ts , the to ta l  length  of each  sen tence was  
l im i te d  to 7 + 2 w o rd s . T h is  c o n s tra in t  is  som ew hat a r t i f i c i a l ,  g iven  
the fac t  that func tio n  w ords a r e  m o re  p re d ic ta b le  than con ten t w ords  
and thus c o n tr ib u te  less  to the to ta l  m ean in g  of a sen ten ce . Y e t  c ru d e  
as the r e s t r ic t io n  m ay  see m , i t  undoubtedly reduced  in te r -s e n te n c e  
v a r ia t io n  along th is  d im e n s io n  to a to le ra b le  le v e l .
M o r e o v e r ,  so as to e s ta b l is h  that the s ize  of an in d iv id u a l 's  
v o c ab u la ry  would not l im i t  his p e r fo rm a n c e  on the te s t ,  only w ords
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o c c u rr in g  ten o r  m o r e  t im e s  in  the m i l l io n  w ord corpu s  of c o n te m -
v
p o r a r y  A m e r ic a n  E n g lis h  c o m p iled  by K u c e r a  and F r a n c is  (1967 )  
w e re  em ployed  in the s t im u lu s  i te m s .  T h is  r e s t r ic t io n  on the le x ic o n  
m ade the c o n s tru c t io n  of in te re s t in g  sentences v e r y  d i f f ic u l t  and, in  
re t ro s p e c t ,  i t  seem s th a t  i t  m ay  have been too s e v e r e .
D e s ig n
A  ra n d o m iz e d  s p l i t -p lo t  e x p e r im e n ta l  des ign  was used. B ecause  
of the d is to r t io n  w hich  m ig h t  re s u l t  i f  sub jec ts  judged the s im i l a r  but 
am biguous and unam biguous m e m b e r s  of each  p a i r ,  i t  was n e c e s s a ry  
to a d m in is te r  two fo rm s  of each te s t .  T h e s e  fo r m s  a r e  lab e led  A  and 
B in  the fo llo w in g  c o m m e n ta ry  and the sam e le t te r s  a r e  used to 
des ignate  w hich  sentences c o m p r is e  each tes t  in  A p p en d ix  A .  C o n ­
su lting  these l is ts  shows that F o r m  A  con s is ts  of f iv e  am biguous and 
f iv e  unam biguous sentences f r o m  each of the fo u r  groups w h ereas  
F o r m  B cons is ts  of the tw en ty  unam biguous c o u n te rp a r ts  of the A  
sentences and the re m a in in g  tw en ty  am biguous  sen ten ces . T h e  f i r s t  
f iv e  i te m s  on F o r m s  A  and B a r e  the p r a c t ic e  sen ten ces . A  tab le  of 
ran d o m  n u m b e rs  was used to ra n d o m iz e  the sequence of the re m a in in g  
50 i te m s  (20  am b iguous , 20 unam biguous, and 10 a n o m a lo u s ).  T h e  
o rd e r  of i te m s  was id e n t ic a l  fo r  both f o r m s .  F o r  e x a m p le ,  the t h i r t y -  
seventh i te m  on F o r m  A  is
(1) T h e s e  f r ie n d s  a r e  the ones to help
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One set ol anom alous sentences (N= 5) was c o n s tru c te d  by s e -  
; r (  tin^: A urds along the d iagona ls  of a m a t r i x  of seven co n secu tive  
am biguous or unambiguous setnences w ith in  each c a te g o ry  o f a m b ig u ity  
j u u r i  v and then sc ra m b lin g  the sequence of each r e s u l t in g  s t r in g .  T h e  
re m a in in g  anom alous sentences (N  = 5) w e re  c o n s tru c te d  by d ia g o n a l-  
lz in g  ai ross the tour groups of sen tences to ob ta in  the w o rd s  and then  
ra n d o m ly  re a r ra n g in g  th e ir  o r d e r .  T h e  purpo se  of in c lu d in g  the  
anom alous  sentences in the tests  was to sus ta in  su b je c ts '  in te r e s t  in 
the e x p e r im e n ta l  task .
In add it ion  to these 50 i te m s ,  f iv e  f i l l e r s  w e r e  used at the b e ­
ginning ot . ve ry  test to absorb  w a r m - u p  e f fe c ts .  L ik e  the ano m a lou s  
.sequences, these p ra c t ic e  i te m s ,  w hich  a r e  a ls o  shown in  A p p en d ix  A ,
u  i ' r c  n o t  s i  o r c d ,
In o i u e r  t i o n t r o l  the p o ss ib le  e f fe c t  of sen tence  leng th  on the  
I u d  g m  • • m a d e  b y  the sub jec ts , the to ta l  length  of each sentence was
l i m i t e d  . 7 . J A o r d s .  T h is  c o n s tra in t  is som ew hat a r t i f i c i a l ,  g iven
t h e  t a i  : t h a t  t u r n  t m r .  words a r e  m o r e  p re d ic ta b le  than content w ords  
■ : ! n .  . r . t r i t i u t e  less t o  the to ta l  m ean ing  of a sen ten ce . Y e t  c ru d e
a s  t h e  i •••stric t m r ,  m ay seem , it undoubtedly reduced  in te r -s e n te n c e  
. . i i i - i .  . .  . i lo i ik t t n s  d im en s io n  to a to le ra b le  le v e l .
M r« ■• r si' as to e s ta b lis h  th.it the s iz e  of an in d iv id u a l 's  
.in an b a r  . x ulo not l im it  his p. r fo rm an c e on the tes t ,  only w ords
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o c c u r r in g  ten o r  m o re  t im e s  in  the m i l l io n  w ord  corpu s  of c o n te m -
v
p o r a r y  A m e r ic a n  E n g lis h  c o m p ile d  by K u c e r a  and F r a n c is  (1967 )  
w e re  em p lo yed  in  the s t im u lu s  i t e m s .  T h is  r e s t r ic t io n  on the le x ic o n  
m ade the c o n s tru c t io n  of in te re s t in g  sentences v e r y  d i f f ic u l t  and, in  
r e t ro s p e c t ,  i t  seem s th a t  i t  m a y  have been too s e v e r e .
D e s ig n
A  ra n d o m iz e d  s p l i t - p lo t  e x p e r im e n ta l  des ign  was used. B ecause  
of the d is to r t io n  w h ic l  ed the s i m i l a r  but
am biguous and unamb; i t  was n e c e s s a ry
f iv e  unam biguous sentcm_co Atom  c a m  ui me *uu i groups w h ereas  
F o r m  B con s is ts  of the tw en ty  unam biguous c o u n te rp a r ts  of the A  
sentences and the r e m a in in g  tw en ty  am biguous  sen ten ces . T h e  f i r s t  
f iv e  i te m s  on F o r m s  A  and B a r e  the p r a c t ic e  sen ten ces . A  tab le  of 
ra n d o m  n u m b e rs  was used to ra n d o m iz e  the sequence of the r e m a in in g  
50 i te m s  (20  am b ig u o u s , 20 unam biguous, and 10 a n o m a lo u s ) .  T h e  
o r d e r  of i te m s  was id e n t ic a l  fo r  both f o r m s .  F o r  e x a m p le ,  the t h i r t y -  
seventh  i te m  on F o r m  A  is
(1 ) T h e s e  f r ie n d s  a r e  the ones to he lp
des ign a te  w hich sente:
to a d m in is te r  two fo rr
B in  the fo l lo w in g  corr
su it ing  these l is ts  sho of f iv e  am biguous and
ppendix  A .  C o n -
\ a r e  lab e led  A  and
a re  used to
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and the th i r ty -s e v e n th  i t e m  on F o r m  B is  the unam biguous c o u n te rp a r t ,
(2 ) T h e s e  f r ie n d s  a r e  the ones who h e lp .
F o u r  c lass  sections w e re  ra n d o m ly  ass igned  to each of the th re e  
task  sets, i . e .  judg ing  the a m b ig u ity ,  c o m p r e h e n s ib i l i ty ,  o r  c o m p le x ­
i ty  of the s t im u l i .  Id e a l ly ,  w ith  25 students in  each sec tio n , data  f r o m  
100 sub jec ts  would be inc luded  in  each set. T h e  fa c t  that such an id e a l  
s itu a tio n  is  r a r e l y ,  i f  e v e r ,  encountered  in  b e h a v io r a l  r e s e a r c h  is not 
a la r m in g  though i t  does p re s e n t  a few  m in o r  d i f f ic u l t ie s  in  the a n a ly s is  
of the e x p e r im e n ta l  r e s u l ts .  T w o  of the fo u r  sec tions  in  each task  set  
took F o r m  A of the tes t  and two took F o r m  B .  E a c h  f o r m  was p r e ­
sented in  the v is u a l  and the a u r a l  m odes r e s u l t in g  in  a d es ig n  w h ich  is  
s u m m a r iz e d  in  T a b le  1.
T e s t  P re s e n ta t io n s
F o r  the v is u a l  p re s e n ta t io n ,  each of the 55 i te m s  and i ts  c o r r e ­
sponding s e r ia l  n u m b e r  was typed in I B M  o r a to r  s ty le ,  upp er case ,  
w ithout punctuation  m a r k s  o th e r  than the a p o s tro p h e .  F ig u r e  4 p r o ­
vides som e e x a m p le s  of the ap p e a ra n c e  of the s t im u l i .  A c e ta te  t r a n s ­
p a re n c ie s  of the two fo rm s  of the tes t  w e r e  p re p a re d .
A t  the beg inn ing  of each tes t  sess ion  the e x p e r im e n te r  i n t r o ­
duced h e r s e l f  and d is t r ib u te d  tes t  bookle ts  w hich  cons is ted  of a p e rs o n ­
a l  data sheet, a page of in s t ru c t io n s ,  and f iv e  pages fo r  re c o rd in g  
resp o n ses . Subjects  w e re  r e a s s u re d  that th e i r  p e r fo r m a n c e  on the*
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TABLE 1 
Summary of Experimental Design 
Showing Unequal Numbers of Subjects in Groups
Form  A Form B
Aural Visual Aural Visual
Task Set Mode Mode Mode Mode TO TA L
Ambiguity 23 29 32 22 106
A B & C C A
Comprehen­ 40 16 23 28 107
sibility B C A B
Complexity 26 22 17 17 82
C A B C
The letters in the body of the table designate the high schools where the 
tests were administered: A, Robert K. l<oc High School; 11, Tara High 
School; ( ' ,  Baton Rouge High School.
1.  W E  F O U N D  W H A T  W E  W E R E  L O O K I N G  F O R
6.  J O E  W A T C H E S  T H E  F I S H  A N D  H I S  C A T
15.  T H E  O L D  C H A I R  S L I D  A C R O S S  T H E  R O O M
19.  I T ' S G O O D  F O R  T H E M  T O  W I N  T H I S
29.  T H E  H E A V Y  H A M M E R  S T R U C K  T H E  N A I L  
91.  P O L I C E  P U R S U E D  T H E  M A N  W I T H  A C A R
F ig u r e  4 . T y p e  S ty le  Used fo r  V is u a l  P re s e n ta t io n  of T e s t
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tes t  would not a f fe c t  th e ir  g ra d e s ,  could not, in  fa c t ,  s ince th e ir  
nam es w e re  not s o l ic i te d .  T h e y  w e re ,  h o w e v e r ,  asked to in d ic a te  
th e i r  age , sex, and n a t iv e  language.
O b v io u s ly ,  the in s t ru c t io n s ,  rep ro d u c e d  in  A p p en d ix  B , d i f ­
fe re d  depending upon w h eth er the c lass  was judg ing  the a m b ig u ity ,  
c o m p re h e n s ib i l i ty ,  o r  c o m p le x i ty  of the sentences and w h e th e r  the 
m ode of p re s e n ta t io n  was a u r a l  o r  v is u a l .  Judgm ents  w e re  t r ic h o to -  
m o u s - -a m b ig u o u s , unam biguous, m e a n in g le s s - - in  the f i r s t  ins tance  
and d ic h o to m o u s - -c o m p re h e n s ib le ,  in c o m p re h e n s ib le  o r  c o m p le x ,  
not c o m p le x - - in  the la t t e r  se ts . I t  should be noted that in  ad d it io n  to 
the ju d g m e n t i ts e l f ,  the d e g re e  of con fidence held  in  i t  was a lso  to be 
in d ica ted  on the a n s w e r  sheet fo r  each i te m .
The e x p e r im e n te r  read  the in s tru c t io n s  aloud to the e n t i re  c la s s .  
S e ldom  did questions re g a rd in g  the n a tu re  of the e x p e r im e n ta l  task  
a r is e  and these w e re  a n s w e re d  by re r e a d in g  a p p ro p r ia te  passages f r o m  
the in s t ru c t io n  sheet. Q uestions r e g a r d in g  the purpose of the test w ere  
put off un ti l  c o m p le t io n  of the te s t .  T h e  e x p e r im e n te r  began the v is u a l  
tes t  by pos it ion ing  a m o v ie  p ro je c t io n  s c re e n  a t  the f ro n t  of the c la s s ­
ro o m  and tu rn in g  off the l ig h ts .  A  3 M  overh ead  p r o je c to r  was used to 
d isp lay  the s t im u l i ,  the ace ta te  t ra n s p a re n c ie s  being shie lded  in such 
a way that no m o re  than one sentence was v is ib le  at a t im e .  T h e  e x ­
p e r im e n t e r  ca lled  out the i te m  n u m b e r  when each s tr in g  f i r s t  ap p eared
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on the s c re e n  and a f te r  a 2 0 -se co n d  p ro je c t io n  p e r io d  m oved  the sh ie ld  
so as to uncover the next i te m .  T h is  was a long in te r v a l  b e tw een  s e n ­
tences , e s p e c ia l ly  in  l ig h t  of S c h w a r tz ,  S p a rk m a n  and D e e s e 's  r e c o m ­
m en d a tio n  (1 9 7 0 )  tha t the in te r -s e n te n c e  in te r v a l  be he ld  to less  than  
the th r e e  seconds w hich  they  used in  t h e i r  e x p e r im e n ts .  H o w e v e r ,  
since  M a c K a y  (1 9 6 6 )  and M a c K a y  and B e v e r  (1967 ) showed that sub ­
je c ts  n o r m a l ly  re q u ire d  c o n s id e ra b ly  m o re  t im e  than th is  in  o r d e r  to 
p e r c e iv e  m o r e  than one in te r p r e ta t io n  of an am b iguous  sen tence, the  
lo n g e r  in te r v a l  seem ed n e c e s s a ry .  A f t e r  the students f in ished  
respond ing  to a l l  55 i te m s  they w e re  asked  to w r i te  a few  b r ie f  c o m ­
m ents  as to w h e th e r  they noticed any th ing  unusual about the sentences  
they had seen.
A  to ta l  of about 40 m in u tes  was r e q u ir e d  fo r  a d m in is t r a t io n  of  
the tes t  and since the c lass  p e r io d s  w e re  4 5 - 5 0  m in u te s  long, som e  
t im e  re m a in e d  fo r  d e b r ie f in g  the students and s a t is fy in g  th e i r  c u r io s i ty  
as to the purpose of the e x p e r im e n t  and th e ir  ro le  in  i t .
T h e  f o r m a t  fo r  the a u d ito ry  p re s e n ta t io n  of the tes t  was the sam e  
as that ju s t  d e s c r ib e d  fo r  the v is u a l  p re s e n ta t io n .  In  th is  case , h o w ­
e v e r ,  a U h e r  4000 R e p o r t - L  m onophonic tape r e c o r d e r  was used to 
p re s e n t  the sen ten ces . E a r l i e r ,  an a d u lt  m a le  n a t iv e  sp e a k e r  of 
E n g lis h  w ith  no obvious re g io n a l  d ia le c t  had m ade a tape re c o rd in g  of 
fo r m s  A  and B of the te s t .  R easonab le  c a re  was e x e rc is e d  w ith  the
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am biguous  snetences so tha t p a t te rn s  of s t re s s  and ju n c tu re  n e i th e r  
exc luded nor fa v o re d  one in te r p r e ta t io n  o v e r  a n o th e r .  T h e  re c o rd in g s  
w e re  m ade  in  a p ro fe s s io n a l  sound studio  on an A m p e x  tape r e c o r d e r  
w ith  an R C A  m ic ro p h o n e  T y p e  B K - 5 B  M I - 1 1 0 1 0 - A  on Sony P R - 2 0 0  
p o ly e s te r  tape at a speed of ip s .  T h e  s e r i a l  o r d e r  of i te m s  was the  
sam e in  the v is u a l  and a u d ito ry  tes ts  as was the in te r -s e n te n c e  in te r v a l  
of 20 seconds.
S c o r in g  the T e s ts
C o p ies  of the a n s w e r  sheets a r e  shown in  A p p en d ix  C . E a c h  
i t e m  of in te r e s t ,  i .  e. the f o r ty  p a ir s  of sen ten ces , was ass igned  a 
code a c c o rd in g  to the sentence g roup  (s u r fa c e  s t r u c tu r e ,  d e le t io n ,  
deep s t r u c tu r e ,  case re la t io n s h ip s )  and type (am b ig uous  o r  u n a m b ig ­
uous). T h e  ju d g m e n t and d e g re e  of con fidence  p ro v id e d  by each sub­
je c t  fo r  each i t e m  on the tes t  w e re  re c o rd e d  s e p a r a te ly .  In the a m ­
b ig u ity  task  set ju d g m e n ts  w e re  sco re d  in  t e r m s  of w h e th e r  o r  not 
they a g re e d  w ith  the t h e o r e t ic a l  c la s s i f ic a t io n .  T h a t  is  to say , a 
ju d g m e n t of am biguous  fo r  an am biguous  sen tence was sco re d  as 
" c o r r e c t , 11 w h e re a s  a ju d g m e n t  of unam biguous o r  m e a n in g le s s  was  
sco red  as " in c o r r e c t . "  R esponses  w e r e  not re c o rd e d  fo r  those few  
ra n d o m  in s tan ces  w h e re  sub jec ts  n eg lec ted  to in d ic a te  both types of 
in fo rm a t io n .  No s a t is fa c to r y  m ethod was d ev ised  fo r  quan tify in g  the 
su b jec ts '  co m m en ts  so they w e re  not sub jec ted  to s ta t is t ic a l  a n a ly s is .
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Som e r e a d e rs  m a y ,  a t  th is  point, w ish  to p roceed  to C h a p te r  I V  w h e re  
the re s u lts  of th is  f i r s t  e x p e r im e n t  a r e  p rese n te d  and d iscu s sed .
T h r e e  v a r ia b le s  a r e  m e a s u re d  in  E x p e r im e n t  Hr the r e c a l l  of a 
sentence ( c o r r e c t  o r  in c o r r e c t ) ,  the n u m b e r  of d e c im a l  d ig its  re c a l le d  
a f te r  each sen tence, and the p e rc e p t io n  o r  n o n -p e rc e p t io n  of a m b ig u ity .  
The r e s e a r c h  hypotheses a r e  as fo llo w s :
(1) Unam biguous sentences a r e  r e c a l le d  m o r e  f re q u e n t ly  than  
am biguous sen tences.
(2) W ith in  each g roup  of sen ten ces , the n u m b e r  of e r r o r s  in  
the r e c a l l  of am biguous  sentences is g r e a t e r  than the  
n u m b e r  of e r r o r s  in  the r e c a l l  of unam biguous sen ten ces .
(3) W ith in  each g roup  of sentences (a c ro s s  a l l  s u b je c ts ) ,  the  
m ean n u m b e r  of d ig its  r e c a l le d  a f te r  the unam biguous  
sentences is g r e a te r  than the m e a n  n u m b e r  of d ig its  
r e c a l le d  a f te r  the am biguous sen tences .
(4) A c ro s s  a l l  fo u r  groups of sen tences and a c ro s s  a l l  sub jec ts  
( i .  e. w ith in  each p a ir  of sen ten ces ),  the m ean  n u m b e r  of 
d ig its  r e c a l le d  a f te r  the unam biguous sentences is  g r e a te r  
than the m ean  n u m b e r  of d ig its  re c a l le d  a f te r  the am biguous  
sen ten ces .
(5) A c ro s s  a l l  fo u r  groups of sen tences and w ith in  each sub jec t,  
the m ean  n u m b e r  of d ig its  r e c a l le d  a f te r  unam biguous
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sentences is g r e a te r  than the m ean  n u m b e r  of d ig its  
r e c a l le d  a f te r  sen tences p e rc e iv e d  as being  am b ig u o u s .
(6) T h e  t im e  w h ich  e lapses  betw een  the p re s e n ta t io n  and 
r e c a l l  of d ig its  as m e a s u re d  by the n u m b e r  of a lp h a ­
b e t ic  c h a ra c te r s  t ra n s c r ib e d  p e r  sentence is in v e r s e ly  
r e la te d  to d ig it  r e c a l l .
Subjects
The sub jec ts  fo r  th is  e x p e r im e n t  cons is ted  of u n d e rg ra d u a te  
students e n ro l le d  in  fo u r  ra n d o m ly  se lec ted  sections of the Speech 2 
co u rs e , V o ic e  and A r t ic u la t io n ,  at L o u is ia n a  State  U n iv e r s i t y  in  the  
spring  of 1972. A  to ta l  of 82 sub jec ts , 75 fe m a le s  and 7 m a le s ,  
p a r t ic ip a te d  in  the e x p e r im e n t .
M a t e r ia ls
I t  w i l l  be r e m e m b e r e d  that 10 p a ir s  of sen ten ces , c o n tro l le d  fo r  
o v e r a l l  length  and w o rd  f re q u e n c y ,  re p re s e n t in g  fo u r  sou rces  of s y n ­
ta c t ic  a m b ig u ity  w e re  used in  E x p e r im e n t  I .  B ecause  of s t r ic t  l i m i t a ­
tions on the t im e  p er io d  a v a i la b le  fo r  a d m in is te r in g  the s h o r t - t e r m  
m e m o r y  te s ts ,  on ly  8 of the 10 p a irs  of sen tences f r o m  each of the  
four groups w e r e  in c o rp o ra te d  in to  the second e x p e r im e n t ,  re s u lt in g  
in  a to ta l  of 32 i te m s  of in te r e s t .  T h e  anom alous  s tr in g s  w e re  not 
used but f ive  f i l l e r  sen tences, four a t  the beg inning and one at the end, 
w e re  used to a b s o rb  w a r m - u p  and te rm in a t io n  e f fe c ts ,  re s p e c t iv e ly .
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T h e  o r d e r  of the r e m a in in g  i te m s  was the s am e  as in  the f i r s t  e x ­
p e r im e n t .
W h e re a s  the r e c a l l  of s t r in g s  of 8 E n g lis h  w ords was m e a s u re d  
in  p re v io u s  r e s e a r c h  in vo lv in g  the e f fe c ts  of c e r ta in  p r o p e r t ie s  of 
sentences on the am ount of space r e m a in in g  in  s h o r t - t e r m  m e m o r y ,  
p a irs  of d e c im a l  d ig its  w e re  used in  the p re s e n t  in v e s t ig a t io n .  T h is  
change was m ade fo r  s e v e r a l  reas o n s , one be ing  the p o s s ib i l i ty  that  
E n g lis h  w ords a r e  not e q u a lly  d i f f ic u l t  to r e m e m b e r .  F o r  e x a m p le ,  
this w r i t e r  f inds  c o lo r  nam es m uch e a s ie r  to r e m e m b e r  than the  
nam es of veh ic le s  ( t r u c k ,  bus, c a r ,  etc;), these being two of the  
c a te g o r ie s  p r e v io u s ly  em p lo y e d . A n o th e r  re a s o n  is  that ass o c ia tio n s  
which undoubtedly would have the e f fe c t  of enhancing r e c a l l  a r e  not so 
r e a d i ly  fo rm e d  am ong d ig its  as am ong w o rd s .  The  sub jects  w e re ,  
th e r e fo r e ,  to ld that the o rd e r  of the f i r s t  m e m b e rs  of the d ig it  p a irs  
was f ixed  so that the f i r s t  p a ir  ranged f r o m  20 to 29 , the second p a ir  
f r o m  30 to 39, the th ird  p a ir  f r o m  40 to 49 , and so fo r th .  T h e  second  
m e m b e rs  of the p a irs  w e r e  se lec ted  f r o m  a tab le  of ran d o m  n u m b e rs .  
D es ig n
Once aga in  the p ro b le m  of a d m in is te r in g  the tes t  to groups of 
unequal n u m b e rs  of students was en c o u n te red . And as in the f i r s t  
e x p e r im e n t ,  it was n e c e s s a ry  to a d m in is te r  an A  and .a B fo r m  of the 
l e s t ,  42 s u b j e c t s  c o m p r is in g  t h e  s e t  tak ing  the f o r m e r  a n d  40 s u b j e c t s
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tak ing  the l a t t e r .  Sentence group and type w e re  the independent  
v a r ia b le s ,  and the e ffec ts  of d i f fe r e n t  m odes of p re s e n ta t io n  w e re  
not e x a m in e d .
T e s t  P re s e n ta t io n
A  copy of the in s tru c t io n s  re a d  to each c lass of students can be 
found in  A p p e n d ix  D .  Subjects w e re  p ro v id ed  w ith  4 X 6  inch  pads of 
p la in  p ap er  fo r  re c o rd in g  th e i r  resp o n ses , one tes t  i te m ,  i . e .  sen ­
tence plus s e r ie s  of d ig its ,  p e r  page.
T h e  tapes w hich  w e re  p layed to the groups on U h e r  4000  R e p o r t -  
L  eq u ip m en t had been m ade by an adu lt  m a le  n a t ive  sp e a k e r  of E n g lis h  
on A m p e x  re c o rd in g  equ ipm en t a t  a tape speed of ip s .
T h e  f o r m a t  was as fo llo w s :  a sentence u tte re d  at a n a tu ra l  ra te  
of speed fo llo w ed  by a v e r y  b r ie f  pause, then seven p a irs  of d e c im a l  
d ig its  in  the o r d e r  ju s t  d e s c r ib e d ,  and the com m an d  " b e g in ."  A  4 0 -  
second in t e r v a l  was p ro g ra m m e d  fo r  the sub jects  to re c o rd  th e ir  
resp o n ses . T h e  e x p e r im e n te r  m o n ito re d  the sess ion  to ensure  that  
subjects  r e c a l le d  the e n t i re  sentence b e fo re  the d ig its ,  though the 
d ig its  th e m s e lv e s  could be r e c a l le d  in  any o r d e r .  T w o  r e s t  b re a k s  
of s e v e r a l  m in u te s  d u ra t io n  w e re  p ro v id ed  d u r in g  the tes t  sess io n .  
Upon c o m p le t io n  of the 37 i te m s  the sub jects  w e re  asked to go through  
th e ir  a n s w e r  pads and u n d e r l in e  a l l  the sentences w hich they judged  
to be am b ig u o u s . Thu s , not u n ti l  the s h o r t - t e r m  m e m o r y  task had
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been co m p le ted  w e re  the sub jec ts  told tha t som e of the s t im u l i  w e re  
a m biguous .
S c o r in g  the T e s ts
C r i t e r i a  w e r e  e s ta b lis h e d  in  such a w ay that sen tences could be 
sco red  as c o r r e c t ly  r e c a l le d  even  i f  one o f the fo l lo w in g  types of 
e r r o r s  w e re  m ade: the su b stitu tio n  of one h o m o n y m  o r  n e a r -s y n o n y m  
p ro v id ed  th a t  the a m b ig u ity  p o te n t ia l  not be a ffe c te d ; the p e rm u ta t io n  
of c o -o rd in a te d  e le m e n ts ;  a change of the v e rb  tense; a m is s p e l le d  
w o rd .  D a ta  f r o m  subjects  who c o m m itte d  m o re  than ten m a jo r  e r r o r s  
in  r e c a l l in g  the 32 sentences of in te r e s t  w e re  exc luded  f r o m  a n a ly s is  
(N *  11). O f the r e m a in in g  sub jec ts , 32 had taken  F o r m  A  of the tes t ,  
39 F o r m  B . I f  a sub jec t r e c a l le d  a sentence w ith in  the es tab lish ed  
l im i ts  of a c c u ra c y ,  then the n u m b e r  of p a irs  of d ig its  r e c a l le d  was  
a ls o  sco re d  as was h is  p e rc e p t io n  o r  n o n -p e rc e p t io n  of the a m b ig u ity .
In  a d d it io n  to coding in fo r m a t io n  as to the sentence g roup  ( s u r ­
fa c e  s t r u c tu r e ,  d e le t io n ,  deep s t r u c tu r e ,  case re la t io n s h ip s )  and type  
(am b ig uous  o r  unam biguous),  the in v e s t ig a to r  a lso  re c o rd e d  the n u m ­
b e r  of a lp h ab e tic  c h a r a c te r s  in  each sen ten ce . T h is  in fo rm a t io n  
pro v id es  an in d ic a t io n  of sen tence length , and, as a consequence, the  
r e la t iv e  am o u n t of t im e  w h ich  passes b e tw een  the p re s e n ta t io n  and the 
r e c a l l  of the d ig it  p a i r s .  T h u s ,  the le t te r s  a r e  not in  any way equated  
w ith  encoding o r  decoding  u n its . Indeed , such an a s s u m p tio n  would be
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quite  unfounded in  l ig h t  of the c o n s id e ra b le  am ount of ev iden ce  w hich  
supports  the con ten tion  th a t  the encoding un its  o r  "chun ks"  co n s is t  
not of l e t te r s  (o r  p h o n em es), o r  even s in g le  w o rd s , but r a t h e r  of 
groups of w o rd s .
S u m m a r iz in g  b r ie f l y ,  in  E x p e r im e n t  I  about 300 h igh school  
se n io rs  in  B a ton  R ouge judged e i th e r  the a m b ig u i ty ,  the c o m p re h e n ­
s ib i l i ty ,  o r  the c o m p le x i ty  of h a l f  of 40 p a irs  of sen tences and i n ­
d ica ted  on a 7 -p o in t  s c a le  the d e g re e  of con fidence  they  had in  each  
ju d g m e n t.  H a l f  of the sub jec ts  in  each group h e a rd  tape re c o rd in g s  
of the sentences and the o th e r  h a l f  read  th e m  as they w e r e  in d iv id u a l ly  
p ro je c te d .  T h u s , the betw een  sub jec t v a r ia b le s  a r e  the n a tu re  of the  
ra t in g  task  and the m ode of p re s e n ta t io n  of the s t im u l i .  T h e  w ith in  
sub jec t v a r ia b le s  a r e  the sen tence types: unam b iguo us , s y n ta c t ic a l ly
am biguous  in  s u r fa c e  s t r u c tu r e  re la t io n s h ip s ,  s y n ta c t ic a l ly  am biguous  
as a r e s u l t  of the d e le t io n  of e le m e n ts  f r o m  the s u r fa c e  s t r u c tu r e ,  
s y n ta c t ic a l ly  am biguous in deep  s t r u c tu r e  re la t io n s h ip s ,  and am biguous  
in case re la t io n s h ip s .
U n iv e r s i ty  u n d e rg ra d u a te  sub jec ts  in  E x p e r im e n t  I I  p a r t ic ip a te d  
in  a s h o r t - t e r m  m e m o r y  task  w hich  con s is ted  of l is te n in g  to a tape  
re c o rd in g  of som e of the sam e sen ten ces , each of w h ich  was fo llo w e d  
by a s t r in g  o f  seven  p a ir s  of d ig its  and then r e c a l l in g  the sentence and 
as m any  n u m b e rs  as p o s s ib le .  G u id ing  th is  e x p e r im e n t  was the
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g e n e ra l  h yp o th es is  that am biguous  sentences a r e  m o r e  d i f f ic u l t  to 
p ro c e s s ,  s to re ,  and r e c a l l  than unam biguous s e n ten ces . T h is  being  
the c as e , the f re q u e n c y  of r e c a l l  e r r o r s  m ade  by sub jec ts  should be 
h ig h e r  f o r  am b ig u o u s  than fo r  unam biguous sentences and, f u r t h e r ­
m o r e ,  b ecau se  of th e i r  g r e a te r  in te r p r e ta t io n a l  d e n s ity ,  the am biguous  
sentences should tax  a s u b je c t 's  s h o r t - t e r m  m e m o r y  c a p a c ity  to a 
g r e a te r  ex ten t than the unam biguous sen ten ces . T h e r e f o r e ,  i t  was  
p re d ic te d  th a t  the m e a n  n u m b e r  of u n re la te d  i te m s  (d ig its )  r e c a l le d  
a f te r  am b iguous  sentences is less  than the m e a n  n u m b e r  of i te m s  
r e c a l le d  f r o m  p re s e n ta t io n  in  a l i s t  a f te r  unam biguous sen ten ces .
C H A P T E R  I V .  R E S U L T S  A N D  D IS C U S S IO N
E x p e r im e n t  I
The  resp o n ses  of the sub jec ts  in  the f i r s t  e x p e r im e n t  w e re  
sorted  in to  th re e  task  sets a c c o rd in g  to the n a tu re  of the ju d g m en t  
and w e re  a n a ly ze d  s e p a r a te ly .  In  a d d it io n ,  s e p a ra te  s t a t is t ic a l  tes ts  
w e re  ru n  w ith in  each set fo r  the ju d g m e n t i t s e l f  and fo r  the d e g re e  
of con fidence ex p re s s e d  in  i t .  T h e  re s u lts  of these  tes ts  a r e  p r e ­
sented in the pages tha t fo l lo w , but f i r s t  a few  b r i e f  c o m m en ts  on the 
n a tu re  of the su b jec ts '  re a c t io n  to the an o m a lo u s  sentences seem  in  
o r d e r .
A lthough  ju d g m en ts  of the d e v ia n t  i te m s  w e r e  e l ic i te d ,  the 
respo nses  w e re  not re c o rd e d  o r  a n a ly z e d .  T h e  in v e s t ig a to r  did , 
h o w e v e r ,  u n o b tru s iv e ly  note that a f te r  the p re s e n ta t io n  of an a n o m a ­
lous i te m ,  the n o ise  le v e l  in  the c la s s ro o m  in c re a s e d  c o n s id e ra b ly .  
T h is  was due to the s tuden ts ' coughing, s igh ing , m u m b lin g ,  th ro a t  
c le a r in g ,  ta lk in g ,  p e n c il  d ro p p in g , laugh ing , and ju s t  g e n e ra l  f id g e t ­
ing . In  these  w ays sub jec ts  m a n ife s te d  t h e i r  a n x ie ty  o v e r  the oddity  
of the s t im u l i .  T h e s e  sam e re a c t io n s  a lso  o c c u r re d ,  but to a m uch  
le s s e r  ex ten t,  a f te r  am biguous  i te m s  such as
(2 3 B )  T h e  fo o lis h  boy gave h e r  ca t food
and
(3 4 B )  L u c y  l ik e s  m oney  m o re  than h e r  husband.
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A m b ig u ity  Judgm ents
The  su b je c ts '  ju d g m e n ts  of the am biguous sentences y ie ld ed  data  
w hich  could be re g a rd e d  as e s t im a te s  of the p r o b a b i l i ty  tha t the a m ­
b ig u ity  p o te n t ia l  of the tes t  sen tences would be r e a l iz e d .  O r  the ju d g ­
m ents  could a lso  be v iew ed  in  te r m s  of " c o r r e c t n e s s ,"  i .  e. a g re e m e n t  
of the su b jec ts '  p e rc e p tio n s  w ith  the th e o r e t ic a l  c la s s i f ic a t io n  schem e  
of the in v e s t ig a to r .  I t  w i l l  be r e c a l le d  tha t su b jec ts  in  th is  task  set 
chose one of the th re e  te r m s - - a m b ig u o u s ,  unam biguous, m e a n in g le s s - -  
to d e s c r ib e  the s t im u lu s .  W hen an am biguous  sen tence was judged as  
such, the respo nse  was sco red  as " r ig h t , "  but when i t  was judged un­
am biguous or  m e a n in g le s s  i t  was sco re d  " w ro n g ."  L ik e w is e ,  an un ­
am biguous setnence judged to be so was sco red  " r ig h t , "  but ju d g m e n ts  
that i t  was am biguous and m e a n in g le s s  w e re  lum ped  to g e th e r .  D a ta  
coded in th is  m a n n e r  w e re  sub jected to a n a lys es  of v a r ia n c e  and the  
re s u lts  of these tests  a r e  shown in  T a b le s  2 and 3.
T h e  tab les  d is c lo s e  that the m a in  e ffec ts  of sen tence type and 
group a r e  s ta t is t ic a l ly  s ig n if ic a n t  fo r  both the ju d g m e n t  ( F  = 100. 58, 
p <  . 01; F  = 11. 07, p <  . 01) and the d e g re e  of con fidence  (F  ^ = 16. 89,  
p <  . 01; F  = 5. 04, p < . 01) in  the ju d g m e n ts .  The  va lues  of these  
ra t io s  a r e  d e r iv e d  f r o m  a c o m p a r is o n  of the m eans f o r  the a n . ! ; guous 
(4 5 .7 6 %  c o r r e c t ,  6 . 4 2  m ean  con fidence) w ith  the unam biguous s e n ­
tences (60 .  36% c o r r e c t ,  6. 31 m ean  con fidence) and of the m eans  of the
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TABLE 2
Analysis of Variance for Ambiguity Judgment
(N = 104)
Source of Sum of Mean
Variation df Sauares Square F
Mode 1 .32 .32 <1
Subjects (Mode) 104 33.87 .33
Type 1 22.53 22.53 100.58**
Mode X  Type 1 1.88 1.88
_ * *  8.39
Group 3 7.43 2.48
**
11.07
Sentences (Group) 36 61.02 1.69
* *
7.59
Mode X  Group 3 .46 .15 <1
Type X  Group 3 34.52 11.51
* *
51.34
Mode X  Type X Group 3 .07 .02 <1
E rro r 4076 911.90 .22
**
|> <  .01
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TABLE 3
Analysis of Variance for Degree of Confidence in 








Mode 1 .12 .12
Subjects (Mode) 104 652.61 6.28
Type 1 12.85 12.85
ModeX Type 1 .51 .51
Group 3 11.51 3.84
Sentences (Group) 36 133.60 3.71
Mode X  Group 3 8.19 2.73
Type X  Group 3 14.55 4.85
Mode X Type X  Group 3 .36 .12












p < . 05
p <  . 01
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fo u r  groups (s u r fa c e  s t ru c tu re  5 4 .4 0 %  c o r r e c t ,  6 .3 1  m e a n  con fidence;  
d e le t io n  52 . 22% c o r r e c t ,  6 . 3 4  m ean  con fidence; deep s t r u c tu r e  5 8 .6 6 %  
c o r r e c t ,  6 . 3 6  m ean  con fidence; case 4 7 .0 3 %  c o r r e c t ,  6 . 4 5  m e a n  co n ­
f id e n c e ) .
A lth o u g h  the d i f fe re n c e s  in  ju d g m en ts  and con fidence  ra t in g s  
fo r  the v is u a l  and a u d ito ry  m odes of p re s e n ta t io n  d id  not d i f f e r  s ig n i f i ­
c a n tly ,  the m ode X  type in te ra c t io n  fo r  ju d g m e n ts  was s ig n if ic a n t  
(F  = 8 . 39, p <  . O H . F r o m  F ig u r e  5 w h e re  th is  in te r a c t io n  is  d is ­
p layed  i t  can be seen that the p r o b a b i l i ty  fo r  the r e a l i z a t io n  of the  
a m b ig u ity  p o te n t ia l  of sentences was h ig h e r  when they  w e re  p rese n te d  
in  the v is u a l  than when in  the a u d ito ry  m ode, w h e re a s  the a c c u ra c y  of 
the p e rc e p tio n  of the unam biguous sentences was h ig h e r  fo r  the a u d i ­
to r y  than the v is u a l  m ode. T h e  r e l i a b i l i t y  of th is  in te r a c t io n  has to 
be v iew ed w ith  som e susp ic ion  u n t i l  i t  can be c o n f irm e d  in  o th e r  
stud ies . F o r  the p re s e n t ,  i ts  e ffec ts  m u s t  be l im i te d  to the set of 
sentences e x a m in e d  in  the e x p e r im e n t .  So in  s u m m a r y ,  su b je c ts '  
p erce p tio n s  of syn tac tic  a m b ig u ity  a r e  a fu n c t io n  of the s o u rc e  of 
that a m b ig u ity ,  and the m ode of p re s e n ta t io n  o f the s t im u l i  has no 
s ig n if ic a n t  e f fe c t  upon those p e rc e p t io n s .
The  fac t  tha t the unam biguous sentences a r e  m o r e  l ik e ly  to be 
p e rc e iv e d  as being unam biguous than am biguous  sentences  a r e  l ik e ly  
to be p e rc e iv e d  as being am b ig u o u s , r e g a r d le s s  of m ode of p r e s e n ta ­
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t ion , is  a n t ic ip a te d  by the s im p le  t ru th  tha t the a m b ig u ity  o f som e  
sentences is  d i f f ic u l t  to p e rc e iv e ,  b ecause  one in te r p r e ta t io n  is  so 
o v e rw h e lm in g ly  p ro b a b le  that the ex is te n c e  of a n o th e r  s t r u c t u r a l  
d e s c r ip t io n  r a r e l y  o cc u rs  to the p e r c e iv e r .  W hen the re s u l ts  shown  
in  F ig u r e  5 a r e  re s ta te d  in  t e r m s  of the p e rc e n t  of the sub jec ts  
judg ing  the unam biguous setnences to be am biguous  o r  m e a n in g le s s  
( 3 8 .5 4 %  fo r  the a u d ito ry  m ode and 4 0 .8 5 %  fo r  the v is u a l  m ode),  i t  
b eco m es  obvious tha t the v is u a l  m ode of p re s e n ta t io n  had the e ffe c t  
of in c re a s in g  the r e la t iv e  p ro p o r t io n  of a m b ig u ity  ju d g m e n ts  fo r  both  
sentence types .
T h a t  the e f fe c t  of sentences w ith in  groups is  a ls o  s ig n if ic a n t  
fo r  both the ju d g m en ts  ( F  = 7 .5 9 ,  p <  .0 1 )  and the con fidence  ra t in g s  
(F  :  4 . 8 8 ,  p <  .0 1 )  is  to be expected s ince  no a t te m p t  was m ade to 
c o n tro l  fo r  s e m a n tic  o r  syn tac tic  v a r ia t io n  a c ro s s  sen tences w ith in  
groups .
Now we com e to what m ig h t  be co n s id e re d  the h e a r t  of the f i r s t  
e x p e r im e n t ,  the in te r a c t io n  of sentence types and groups f o r  the a m ­
b ig u ity  ju d g m e n ts  ( F  = 51 . 34, p <  . 01) and fo r  the con fidence  ra t in g s  
(F  = 6. 38, p <  . 01 ) .  T h e  m eans a r e  re c o rd e d  in  T a b le  4 w h e re  i t  can  
be o b s erved  that the ra n k  o r d e r  of groups in  t e r m s  of p e rc e p t io n  of 
a m b ig u ity  is  that p re d ic te d  by hypothes is  (1 ) ,  i . e .  s u r fa c e  s t r u c tu r e  >  





















F i g u r r  5 .  M o d i -  X  T y p e  I n t i ' r . u t i o n  E f f o r t  o n  J u d ^ n u ' n t s  o f  A i t i l > i ^ i i i t y
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TABLE 4
Percent of Subjects Judging Sentences Ambiguous 
and Mean Confidence Ratings*
 Sentence Type
Sentence Group Ambiguous Unambiguous




Deep Structure 50.47% 33.14%
6.48 6 .24
Case Relationships 25.33% 31.32%
6.54 6.35
Figures for the unambiguous type sentences were obtained by 
subtracting from 100% the percent of judgments that were "correct" so 
consequently the percentages shown include judgments that the sentences 
were ambiguous and judgments that the sentences were meaningless.
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d if fe re n c e s  a r e  s ta t is t ic a l ly  s ig n if ic a n t ,  the le a s t  s ig n if ic a n t  d i f f e r ­
ence being 4. 03%. In  v ie w  of the fa c t  that the a m b ig u ity  d e r iv in g  f r o m  
the s u r fa c e  s t r u c tu r e  and d e le t io n  so u rc es  can in  a sense be re s o lv e d  
at the le v e l  of s u r fa c e  s t r u c tu r e ,  the s i m i l a r i t y  b e tw een  the m eans  of 
these two groups is not s u rp r is in g .
O f the ten sentences am biguous in  s u r fa c e  s t r u c tu r e  r e la t io n ­
ships, that m ost f re q u e n t ly  p e rc e iv e d  as such was
(23B ) T h e  fo o l is h  boy gave h e r  ca t food (7 5 .  47%) 
and that m ost in fre q u e n t ly  p e rc e iv e d  as am biguous was
(7 B ) T h e  p re t ty  g i r l ' s  coat was sent back  (3 1 .4 8 % ) .
As fo r  sentences whose a m b ig u ity  a r is e s  f r o m  d e le t io n  t ra n s fo r m a t io n s ,  
that m o s t  f re q u e n t ly  p e rc e iv e d  was
(3 9 A ) John knows a t a l l e r  m an than D a v id  (8 0 .  77%) 
and that le a s t  often p e rc e iv e d  as am biguous was
(1 2 B ) He sold h is  m o d e rn  pa in tings and fu rn is h in g s  (1 8 .5 2 % ) .
T h a t  the a m b ig u ity  of deep s t ru c tu re  re la t io n s h ip s  was less  f re q u e n t ly  
p e rc e iv e d  a t te s ts  to th e i r  g r e a te r  su b tle ty , an o b s e rv a t io n  w hich  is  
c o m p a tib le  w ith  M a c K a y  and B e v e r 's  f ind ing  (1967 ) that sub jects  
needed m o re  t im e  to d e tec t  deep s t ru c tu re  than s u r fa c e  s t r u c tu r e  a m ­
b ig u it ie s .  In the p re s e n t  e x p e r im e n t  the a m b ig u ity  of 
(5 3 B )  T h e  Spanish s c h o la r  w ro te  a p o p u la r  book
and
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(4 6 A )  T h e  F r e n c h  te a c h e r  enjoys sp o rts  and m us ic  
w e r e  s e ld o m  p e rc e iv e d ,  1 4 .8 1 %  and 2 6 .9 2 %  r e s p e c t iv e ly .  Not c o in ­
c id e n ta l ly ,  these sentences and th e i r  unam biguous c o u n te rp a r ts  w e re  
am ong those e l im in a te d  in  conducting the second e x p e r im e n t .  The  
deep s t ru c tu re  a m b ig u ity  of
(3 7 A ) T h e se  f r ie n d s  a r e  the ones to he lp  
w as, h o w e v e r ,  often r e a l iz e d  (by 76 . 92% of the subjec ts ) .
T a b u la t io n  of the a m b ig u ity  ju d g m en ts  a lso  shows that the s e n ­
tences w hich  w e re  con stru c ted  to be am biguous in  case re la t io n s h ip s  
w e re  in fre q u e n t ly  p e rc e iv e d  as be ing  am biguous by the e x p e r im e n ta l  
su b jec ts . A t  one e x t r e m e  is
(3 5 A ) T h e  g re e n  ac id  q u ic k ly  d isso lved  the m e ta l^  
w hich was judged to be am b iguous  only 9. 62% of the t im e s  i t  was p r e ­
sented. The  case sentence whose a m b ig u ity  p o ten tia l  was m o st l ik e ly  
to be r e a l iz e d  was
(48A ) T h e i r  b ig  s trong  b ro th e r  h it  the w in d s h ie ld  (6 1 .5 4 % ) .
In  th is  ins tance  i t  seem s that one could a rg u e ,  w ith  c o n s id e ra b le  j u s t i ­
f ic a t io n ,  that the a m b ig u ity  of the sentence o r ig in a te s  in  the le x ic a l
^ A cco rd in g  to Langendoen (1 9 6 9 :2 7 )  the two in te rp re ta t io n s  can  
be p a ra p h ra s e d  as ( 3 5 A 1) T h e  m e ta l  d isso lved  the g re e n  ac id  qu ick ly  
and (3 5 A M) [T h e  a n im a te  ag e n t]  q u ick ly  d is s o lv e d  the m e ta l  w ith  the  
g re e n  ac id .  In  o th er  w o rd s , the question re v o lv e s  around w h e th e r  the  
r e la t io n s h ip  betw een ac id  and d isso lved  is  lo c a t iv e  o r  in s t ru m e n ta l .
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in te r p r e ta t io n  ass igned  to h i t ,  i .  e. ♦ p u rp o s iv e ,  and i t  is  th is  cho ice  
w hich d e te r m in e s  the case re la t io n s h ip s ,  not the case re la t io n s h ip s
' I
w hich  d e te r m in e  the m ean in g .
S e v e r a l  in te re s t in g  things b eco m e a p p a re n t  when one looks at 
the g roup  m eans fo r  the unam biguous sentences p rese n te d  in  T a b le  4 .  
T h e se  c o n tro ls  w e re  judged in  a c c o rd a n c e  w ith  exp e c ta t io n s , i . e .  less  
am biguous than th e i r  c o u n te rp a r ts ,  f o r  the s u r fa c e  s t ru c tu re  and deep  
s t r u c tu r e  g ro u p s , and fo r  the d e le t io n  group too though the d i f fe re n c e  
betw een  the am biguous and unam biguous sentences in  th is  c a te g o ry  is  
not v e ry  la r g e .  N e v e r th e le s s  in  each of these  th re e  groups at le a s t  
one of the unam biguous sentences was judged to be am biguous m o re  
f re q u e n t ly  than its  c o u n te rp a r t .  In  the ten p a i r s  of case s t r u c tu r e  
sentences th is  r e v e r s a l  o c c u r re d  s ix  t im e s .^  T h e  fa c t  that sub jec ts  
w e re  so p e r s is te n t  in  f in d in g  m o r e  than one in te r p r e ta t io n  fo r  s e n ­
tences r e in fo r c e s  the p re v io u s ly  m en tio n ed  notion that i f  one w o rk s  
at i t ,  m o re  than one m ean in g  can be " d is c o v e re d "  fo r  a lm o s t  any sen ­
tence . T h e r e fo r e  i f  f u r th e r  r e s e a r c h  is  conducted w ith  a s i m i l a r  
p a ra d ig m , a d d it io n a l  p re c a u tio n s  should be taken  in  c o n s tru c t in g  the  
"u n am b ig u o u s"  c o n tro l  sentences to re d u c e  the chances that th is  m ig h t
^ F o r  fu r th e r  e x p lic a t io n  of th is  v iew p o in t  r e f e r  to L a k o ff  (1968  
and K o o ij  (1 9 7 1 :6 7 f f ).
^ T h e  i t e m  n u m b e rs  of these sentences a r e :  7, 31; 13, 51, 6, 12; 
53; 11, 16, 49 , 15, 22, 21.
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happen.
S ince th e re  m a y  be som e in te r e s t  on the p a r t  of r e s e a r c h e r s  in  
using am biguous sentences fo r  w hich  p e rc e p tu a l  n o rm s  have been  e s ­
ta b l is h e d ,  the p e rc e n t  of sub jects  (N  = 106) judg ing  each of the p re s e n t  
sentences am biguous  is  shown in  A p p en d ix  A .  One w ay  to c o m b in e  the  
in fo rm a t io n  f r o m  the a m b ig u ity  ju d g m en ts  and the d e g re e  of con fidence  
ex p re ssed  in  them  is  to com pu te , fo r  each sen tence, an in d ex  of a m ­
b ig u ity  w h ich  is  s i m i l a r  to the index  o f c o m p r e h e n s ib i l i ty  proposed  by  
S c h w a rtz ,  S p a rk m a n  and D e e s e  (1 9 7 0 ) .  T h is  in v o lv e s  m a k in g  the c a l ­
cu la tio ns  e x p re s s e d  in  the fo llo w in g  fo r m u la :
in d ex  of a m b ig u ity  = A  ( M C ^ )  -  U ( M C y )  
w h e re  A  is the r e la t iv e  p ro p o r t io n  of ju d g m en ts  tha t a sentence is a m ­
biguous e x p re s s e d  in  d e c im a l  f o r m ,  M C j^  is  the m e a n  confidence  
ra t in g  fo r  those ju d g m e n ts ,  U is  the r e la t iv e  p ro p o r t io n  of ju d g m en ts  
that the sentence is  unam b iguo us , and M C y  is  the m e a n  con fidence  
ex p re s s e d  in  the unam biguous ju d g m e n ts .  In d ic e s  such as th is  a r e  
a lso  l is te d  in  A p p e n d ix  A  w ith  the tes t  sen ten ces .
T u rn in g  now to the con fidence ra t in g s  shown in  T a b le  4, i t  is  
in te re s t in g  to note tha t the h ig h es t m eans  w e re  reac h ed  fo r  sen tences  
am biguous in  deep s t r u c tu r e  and case  re la t io n s h ip s ,  the two groups  
p e rc e iv e d  m o st in a c c u ra te ly .  So quite c o n t r a r y  to what one m ig h t  e x ­
pect, the sub jec ts  w e re  m ost s u re  of th e m s e lv e s  when they w e re  w ro n g .
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C o m m o n  sense would a ls o  lead  one to b e l ie v e  that the m ean  c o n f i ­
dence ra t in g s  would be h ig h e r  fo r  am biguous than f o r  unam biguous  
sen ten ces , s in ce  once a su b jec t  d e tec ts  a second in te r p r e ta t io n  of a 
sentence he could be expected  to d e m o n s tra te  g re a t  confidence in  
his  ju d g m e n t of i ts  a m b ig u i ty .  T h is  was indeed  the s i tu a t io n  fo r  the  
s u r fa c e  s t r u c tu r e ,  deep s t r u c tu r e ,  and case re la t io n s h ip  sen tences ,  
but not fo r  the d e le t io n  group .
No exp lan a tio n  is  o f fe re d  fo r  the m ode X  g roup  in te ra c t io n  
e ffe c t  upon the con fidence  ra t in g s  though i t  can be m en tio n ed  that i t  
is  b a r e ly  s ig n if ic a n t  a t  the . 05 con fidence le v e l  and that the d e g re e  
of con fidence  was h ig h e r  f o r  the a u d ito r y  m ode of p re s e n ta t io n  of 
sentences in the d e le t io n  and c a s e  r e la t io n s h ip  g ro u p s , w h e re a s  the  
co n fid en c e  e x p re s s e d  in ju d g m e n ts  as to the a m b ig u ity  of sentences  
in  the s u r fa c e  s t r u c tu r e  and deep s t r u c tu r e  groups was g r e a t e r  when  
these sentences w e re  p re s e n te d  v is u a l ly .
C o m p re h e n s ib i l i ty
I f  i t  is  t ru e  that the p ro c e s s in g  of am biguous  sentences in c lu d es  
the conscious o r  unconscious a s s ig n m e n t of m o r e  than one s t r u c tu r a l  
d e s c r ip t io n  to a  g iven  sequence, then th e r e  e x is ts  the p o s s ib i l i ty  tha t  
th is  in t r ic a c y  m ig h t  be re f le c te d  in lo w e r  c o m p r e h e n s ib i l i ty  ra t in g s  
fo r  am biguous than f o r  unam biguous sen ten ces . A  p r o b le m  a ro s e ,  
h o w e v e r ,  because som e sub jec ts  (N  = 38) in  th is  ta s k  set m ade  only
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the obvious d is t in c t io n  b e tw een  the ten ano m a lou s  sentences  and the  
o th e rs ;  they  c la s s i f ie d  the f o r m e r  as in c o m p re h e n s ib le  and exp re ssed  
the h ighes t d e g re e  of con fidence in  those ju d g m e n ts .  T h e n  the r e ­
m a in in g  f o r ty  sentences w e re  u n i fo r m ly  c a te g o r iz e d  as c o m p re h e n s ib le  
w ith  the h ig h e s t  co n fid en ce . C o n seq u en tly  the re s u l ts  of th is  p o r t io n  
of the f i r s t  e x p e r im e n t  do not r e v e a l  d i f fe re n c e s  o f the sam e  m a g n i ­
tude as those ju s t  p re s e n te d .  N e v e r th e le s s  a n a lys es  of v a r ia n c e  
w e re  com puted  and the re s u lts  of these s t a t is t ic a l  tests  a r e  p resen ted  
in  T a b le s  5 and 6.
T h e  m eans  fo r  the two sen tence types a r e  such that the am biguous  
sentences w e r e  judged c o m p re h e n s ib le  s l ig h t ly  less  f re q u e n t ly  than the  
unam biguous sen tences , by 93. 76% and 94 . 35% of the su b jec ts , r e ­
s p e c t iv e ly ,  but the d i f fe re n c e  is not s ta t is t ic a l ly  s ig n if ic a n t .  H o w e v e r ,  
i t  should a lso  be noted that of the 40 p a irs  of sen tences und er c o n s id ­
e ra t io n ,  in  23 of these  p a i r s  the unam biguous m e m b e r  was judged  
c o m p re h e n s ib le  m o r e  f re q u e n t ly  than the am biguous m e m b e r ,  in  11 
p a irs  the r e v e r s e  was t ru e ,  and the p e rc e n ta g e s  w e r e  id e n t ic a l  fo r  6 of 
the p a ir  s.^ A c c o rd in g  to the tab les  then, n e i th e r  the m ode of p r e s e n ta -
^ T h e  i te m  n u m b e rs  a r e :  6 , 9 , 10, 13, 15, !8 ,  20, 21 , 23, 27,
29, 30, 32, 33, 34, 37, 41 , 42 , 43, 44 , 47 , 51, 54; 7, 12, 16, 19, 22,
31, 36, 39, 49, 50, 55; and 11, 25, 35, 46 , 48 , 53, r e s p e c t iv e ly .  I t
should be kept in m in d  that the s ize s  of these d i f fe re n c e s  w ith in  p a ir s ,  
often quite  s m a l l ,  a r c  d is re g a rd e d  lo r  the m om ent and only the d i r e c ­
t ion  is c o n s id e re d .
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Mode 1 26.45 26.45
Subjects (Mode) 100 935.91 9.36
Type 1 . 35 .35
Mode X  Type 1 1.12 1.12
Group 3 54.57 18.19
Sentences (Group) 36 232.18 6.45
Mode X Group 3 2.51 .84
Type X  Group 3 8.38 2.79
Mode X  Type X Group 3 7.21 2.40
E rro r 3916 2848.06 .73

















tion  n o r  the type of sentence has a s ig n if ic a n t  e f fe c t  upon the ju d g ­
m ents  of c o m p re h e n s ib i l i ty  o r  the d e g re e  of con fidence . Y e t  the  
F  va lue  fo r  the in te r a c t io n  e ffe c t  of these  v a r ia b le s  on the n a tu re  of 
the ju d g m en t is  s ig n if ic a n t  a t  the . 05 confidence le v e l ,  an e f fe c t  w hich  
is c le a r ly  d e m o n s tra te d  in  F ig u r e  6.
Thus the hyp o th es is  that am biguous sentences tend to be judged  
less c o m p re h e n s ib le  than th e ir  unam biguous c o u n te rp a r ts  holds, i f  
at a l l ,  only fo r  the a u d ito ry  m ode of p re s e n ta t io n .  In  the v is u a l  m ode  
the am biguous sentences w e re  in  fa c t  judged c o m p re h e n s ib le  by a 
h ig h er  p ercen tag e  of sub jec ts  than the unam biguous sen ten ces . B e ­
cause the m ag n itu d e  of the d i f fe re n c e s  is  so s m a l l  even in  c o m p a r is o n  
w ith  those d isp layed  in  F ig u r e  5 fo r  a m b ig u ity  ju d g m e n ts ,  no in fe re n c e s  
can be d raw n  f r o m  th is  f ind ing  u n t i l  a d d it io n a l  ev idence  is  ob ta ined .
The  d i f fe re n c e s  am ong sentences w ith in  groups and the group  
m eans th e m s e lv e s  w e r e  s ig n if ic a n t  so u rces  of v a r ia t io n  in  both a n a l ­
yses . The  ra n k  o r d e r  of groups f r o m  m ost to le a s t  c o m p re h e n s ib le  is  
case re la t io n s h ip s  > deep s t ru c tu re  > s u r fa c e  s t ru c tu re  > d e le t io n ,  
and the sam e o r d e r  p re v a i le d  fo r  the confidence ra t in g s  w hich suggests  
that confidence in  ju d g m en ts  o f in c o m p re h e n s ib i l i ty  tend to be lo w e r  
than confidence in ju d g m en ts  that a sentence is c o m p re h e n s ib le .  As  
fo r  the e ffec t  of the m ode X  group in te ra c t io n  on ju d g m en ts  ( F  = 3 .6 3 ,  
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w e re  judged to be m o r e  c o m p re h e n s ib le  in  the a u d ito ry  p re s e n ta t io n ,  
and the d e le t io n  and deep  s t r u c tu r e  sentences w e re  judged m o r e  c o m ­
p re h e n s ib le  when p re s e n te d  v is u a l ly .
L o o k in g  now at the type X  g roup  in te r a c t io n  we see that a lthough  
the F  va lue  of 2 . 5 3  does not re a c h  the d e s ire d  con fidence  le v e l ,  the  
d ir e c t io n  of the d i f fe re n c e s  fo r  th r e e  of the fo u r  groups is  tha t p r e ­
d ic ted  by hypothesis  (3 ) .  T o  be m o r e  s p e c if ic ,  the unam biguous s e n ­
tences of the s u r fa c e  s t r u c tu r e ,  d e le t io n ,  and deep  s t r u c tu r e  groups  
w e r e  judged m o re  c o m p re h e n s ib le  on the a v e ra g e  than th e i r  r e s p e c t ­
iv e  am biguous c o u n te rp a r ts .  T h a t  the a m b ig u ity  p o te n t ia l  of the case  
s t r u c tu r e  sentences is  so s e ld o m  r e a l iz e d  m ay  e x p la in  why the c o m ­
p r e h e n s ib i l i t y  ra t in g s  of these sentences d id  not fo l lo w  the s a m e  
p a t te rn .  H e r e  aga in  i t  was o b s erved  tha t the h ig h e r  the judged c o m ­
p r e h e n s ib i l i ty  of a g roup  of sen tences, the h ig h e r  is  the m ean  c o n f i ­
dence ra t in g  fo r  that g roup . T h e  ex ten t of th is  re la t io n s h ip  is in d ic a ted  
by r s = . 95 (p <  . 0 1 ,  o n e - ta i le d  te s t ) ,  the va lue  of S p e a rm a n 's  ran k  
c o r r e la t io n  c o e f f ic ie n t  c a lc u la te d  fo r  these  v a r ia b le s .  A n o th e r  way  
of s ta t ing  the r e la t io n s h ip  is  that the h ig h e r  the p ro p o r t io n  of n e g a tiv e  
ju d g m e n ts  ( e . g .  in c o m p re h e n s ib le  as opposed to c o m p re h e n s ib le ) ,  the  
lo w e r  the con fidence ra t in g s .  F u r t h e r m o r e ,  in  v iew  of the s ig n if ic a n c e  
of the in te ra c t io n s  we have ju s t  d is c u s s e d ,  the e f fe c t iv e n e s s  of the  
m ode X  type X  group in te ra c t io n  is to be exp ec ted .
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W hen one in q u ire s  as to w hich of the am biguous  sen tences a r e  
judged h ighes t in  c o m p r e h e n s ib i l i ty  (by 100% of the s u b je c ts ) ,  i t  can  
be seen that these seven am biguous sen tences^  a r e  am ong the th ir te e n  
sentences w ith  the lo w e s t  p ro b a b i l i t ie s  fo r  r e a l i z a t io n  o f  th e i r  a m ­
b ig u ity  po ten tia l,  a l l  b e in g  un d er 34% . A ls o ,  fo r  the f iv e  am biguous  
sentences judged lo w e s t  in  c o m p r e h e n s ib i l i t y ,  ^ the p r o b a b i l i t ie s  fo r  
re a l iz a t io n  of the a m b ig u ity  p o te n t ia l  w e r e  a l l  g r e a t e r  than 34%, and 
th re e  of the f iv e  exceeded 50%. B ut i t  was not found to be the case  
that the sentences whose a m b ig u ity  was m o s t  f re q u e n t ly  p e rc e iv e d  
w e re  judged lo w e s t  in  c o m p r e h e n s ib i l i ty .  So i t  seem s that a m b ig u ity  
does have at le a s t  a w eak  e f fe c t  on ju d g m e n ts  of the c o m p r e h e n s ib i l i ty  
of a sen ten ce , but o th e r  p r o p e r t ie s  m a y  confound o r  o v e r r id e  th is  
e ffe c t.
C o m p le x ity
M u ch  of the ev iden ce  p re s e n te d  in  C h a p te r  I I  s e e m s  to in d ic a te  
that the c o g n it iv e  c o m p le x i ty  of am b iguous  sentences  is  g r e a t e r  than  
that of unam biguous sen ten ces . W h e th e r  this d i f fe r e n c e  can be r e ­
f lec ted  in  ju d g m en ts  of the c o m p le x i ty  of sen tences was e x a m in e d  in  
this th ir d  and f in a l  phase of the f i r s t  e x p e r im e n t .  T h e  b e h a v io r  of 
some of the sub jec ts  (N  = 10) ass igned to th is  task  was s i m i l a r  to that
6I te m s  11A , 12B , 31B , 35A, 46A , 4 9 B , 5 0A .
?I te m s  6B , 13A , 23B , 4 4 B , 5 I B .
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p re v io u s ly  d e s c r ib e d  in s o fa r  as the u n i fo r m i ty  of the ra t in g s  o f non -  
ano m alou s  sentences is  c o n c e rn e d .  N e v e r th e le s s  som e in te re s t in g  
f ind ings  a r e  re v e a le d  in  T a b le s  7 and 8.
N o te  f i r s t  of a l l  the m a in  e f fe c t  of sen tence type on the ju d g m e n t  
and d e g re e  of con fidence  ( F  = 7. 74 and 8 . 14, r e s p e c t iv e ly ,  p <  . 01 ).  
Th e  m e a n  s c o re s  fo r  a l l  p re s e n ta t io n s  of the sentences in d ic a te  tha t  
the am biguous  s t im u l i  w e re  judged to be c o m p le x  m o r e  f re q u e n t ly  than  
w e re  the unam biguous s t im u l i ,  2 0 .2 6 %  and 1 7 .0 2 %  r e s p e c t iv e ly .  F u r ­
th e r m o r e ,  the m ean  con fidence  ra t in g  was h ig h e r  f o r  the am biguous  
( 6 .4 7 )  than fo r  the unam biguous ( 6 .3 8 )  sen ten ces . T h is  is  in  a c c o r d ­
ance w ith  the p a t te rn  of the p r e v io u s ly  re p o r te d  find ing  w ith  re s p e c t  
to con fidence  in  c o m p r e h e n s ib i l i ty  ju d g m e n ts ,  in a s m u c h  as i t  a p p e a rs  
that the h ig h e r  the p ro p o r t io n  of n e g a tiv e  ju d g m e n ts  e x p re s s e d ,  the  
lo w e r  the m ean  con fidence  r a t in g s .  So th e re  is  a tendency fo r  g r e a te r  
confidence to be e x p re s s e d  in  p o s it iv e  than in  neg ative  ju d g m e n ts .
T h e  e ffec ts  of m o d e , the m ode X  type , and m ode X  g roup  i n t e r ­
ac t io n s  w e re  not s ig n if ic a n t ,  thus p ro v id in g  s u b s ta n t ia l  ev id en ce  fo r  
re je c t in g  the th ird  c lau se  of hyp o th es is  (2 )  and acc ep t in g  a n u l l  h yp o ­
thes is  to the e f fe c t  that the m ode of p re s e n ta t io n  has no s ig n if ic a n t  
e ffe c t  upon ju d g m en ts  o f the c o m p le x i ty  of sen ten ces . O nce again  
though, the d i f fe re n c e s  am ong groups ( F  = 3 7 .9 2  and 2 1 .7 1 )  and am ong  
sentences w ith in  groups ( F  = 9 . 4 0  and 8 .4 4 )  could not v e r y  p ro b a b ly  be
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Mode 1 .96 .96
Subjects (Mode) 80 93.74 1.17
Type 1 .85 .85
Mode X  Type 1 .12 .12
Group 3 12.56 4.19
Sentences (Group) 36 37.37 1.04
Mode X Group 3 .38 .13
Type X Group 3 2.74 .91
Mode X  Type X Group 3 .37 .12
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Mode 1 4.86 4.86 < 1
Subjects (Mode) 80 874.13 10.93
Type 1 6.19 6.19 8.14*
Mode X  Type 1 .49 .49 < 1
Group 3 49.49 16.50 21.71
Sentences (Group) 36 230.82 6.41 8.44*
Mode X Group 3 5.11 1.70 2.24
Type X  Group 3 3.90 1.30 1.71
Mode X  Type X Group 3 2.11 .70 < 1
E rro r 3128 2377.11 .76
p < . Of) 
p < .01
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a t tr ib u te d  to chance ( p < . 01 ).
The  ra n k  o r d e r  o f groups f r o m  m o st to le a s t  c o m p le x  is  d e le ­
tion > s u r fa c e  s t r u c tu r e  >  deep s t ru c tu re  >  case re la t io n s h ip s .  I t  
should be pointed out tha t th is  is  e x a c t ly  the opposite  of the ran k in g  
of groups in t e r m s  of c o m p r e h e n s ib i l i ty .  In  o th e r  w o rd s , the group  
of sentences judged m o st c o m p le x  is the sam e as that judged le a s t  
c o m p re h e n s ib le  by a sam p le  of sub jec ts  f r o m  the sam e  population ,  
that group judged le a s t  c o m p le x  is  m o st c o m p re h e n s ib le ,  and so fo r th .  
T h is  f ind ing  suggests, then, that in  assess in g  the c o m p re h e n s ib i l i ty  
of a l in g u is t ic  s t im u lu s ,  one is a lso  assess in g  i ts  c o m p le x i ty  and v ice  
v e r  sa.
T h is  a s s e r t io n  finds a d d it io n a l  support in  the e ffe c t  of the type X  
group in te ra c t io n  on c o m p le x i ty  ju d g m en ts  ( F  ■ 8 . 28, p < . 01) because  
the p a t te rn  is  the sam e as that re p o r te d  fo r  c o m p re h e n s ib i l i ty  though  
the m eans  did not d i f f e r  s ig n if ic a n t ly  in  that a n a ly s is .  T h e y  d id , how ­
e v e r ,  in  the p re s e n t  task  set and the am biguous sentences in  the s u r ­
face  s t ru c tu re ,  d e le t io n ,  and deep s t ru c tu re  groups w e r e  judged  
co m p le x  m o re  f re q u e n t ly  than w e re  the unam biguous sentences in  
those groups . T h e  unam biguous case sentences w e re  found to be less  
co m p lex  than th e ir  am biguous c o u n te rp a r ts ,  on the a v e ra g e ,  and, aga in ,  
a p la u s ib le  exp lan a tio n  fo r  th is  r e v e r s a l  seem s to be that the a m b ig u ity  
of the case re la t io n s h ip s  is p e rc e iv e d  so in fre q u e n t ly .
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Now  as a t te n t io n  is  focused upon c o m p a r in g  the c o m p le x i ty  
ra t in g s  w ith in  sentence p a i r s ,  i t  becom es  even m o r e  obvious that  
a m b ig u ity  does indeed a f fe c t  the e s t im a te s  o f  the c o m p le x i ty  o f  a 
s t im u lu s .  In  20 p a ir s  the am b iguous  m e m b e r  was judged c o m p le x  
m o re  f re q u e n t ly  than the unam biguous m e m b e r ;  in  14 p a irs  i t  was the  
unam biguous m e m b e r  tha t was judged m o r e  c o m p lex ;  and in  s ix  p a irs  
the sco res  w e re  t ied  o r  so c lose  tha t the d i f fe r e n c e  was neg lig ib le .®
As was i l lu s t r a te d  w ith  the c o m p r e h e n s ib i l i ty  r a t in g s ,  the am biguous  
sentences w h ich  w e re  c o n s is te n tly  judged not c o m p le x  (N  ■ 4) w e re  
sentences w ith  <  34% p ro b a b i l i ty  of being  p e rc e iv e d  as am b ig u o u s .
In  fac t ,  these fo u r  sentences w e re  a ls o  am ong those h ig h es t in  c o m ­
p r e h e n s ib i l i ty  ra t in g s .^  And fo r  10 of the 12 am biguous  sentences  
m ost f re q u e n t ly  judged c o m p le x ,  the p ro b a b i l i t ie s  fo r  r e a l iz a t io n  of 
the a m b ig u ity  p o te n t ia l  w e re  > 6 0 % .^ ®
In  g e n e ra l  then, a m b ig u ity  does have the p re d ic te d  e f fe c t  upon  
in tu it iv e  ju d g m en ts  of the c o m p le x i ty  of sen ten ces , p ro v id ed  th a t  the
®The re s p e c t iv e  i t e m  n u m b e rs  a r e :  9 , 10, 20, 23, 29, 30, 32, 
33, 34, 35, 37, 39, 41, 43 , 44 , 46 , 48 , 50 , 54, 55; 6, 7, 12, 13, 16, 
19, 21, 22, 31, 36, 42 , 49 , 51, 53; 11, 15, 18, 25, 27, 47 .
^ T h e  fo u r  am biguous sentences judged not c o m p le x  by a l l  the  
subjects  a re  21B , 31B , 4 9 B , and 5 3B .
l^ T h e s e  ten sentences a r e :  9A , 10A, 32A , 37A , 39A , 4 1 A ,  4 2A ,  
43A , 4 4B , 5 4A . T h e  two r e m a in in g  i te m s  a r e  13A and 5 1B .
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a m b ig u ity  is  not so in t r i c a t e  and subtle tha t i t  can on ly  r a r e l y  be d e ­
tected by n a t ive  s p e a k e rs .  Thus the ra t in g  da ta  p ro v id e  support fo r  
the b ro ad  hypothes is  tha t a m b ig u ity  co n tr ib u te s  to the in te r p r e ta t io n a l  
d e n s ity  o f  a l in g u is t ic  s t im u lu s .  Though d e f in i t iv e  conclus ions cannot  
be reached  on the bas is  of in fo rm a t io n  a v a i la b le  at th is  t im e ,  som e  
re s u lts  p e r t in e n t  to d eve lo p in g  a d e s c r ip t io n  of the a c tu a l  p ro c e s s in g  
of am biguous sentences a r e  p re s e n te d  in the r e m a in d e r  of th is  
c h a p te r .
B e fo re  le a v in g  th is  d iscu s s io n  of the f in d in g s  of the f i r s t  e x p e r i ­
m ent and tu rn in g  to the second, i t  seem s a p p ro p r ia te  to s u m m a r iz e  in 
te r m s  of the e x p e r im e n ta l  h yp o th eses . T h e  data  c o lle c te d  p ro v id e  
support fo r  the fo llo w in g :
(1) T h e  re c o g n it io n  of am biguous  sentences as am biguous is 
func tio n  of the syn tac tic  s o u rc e  of the a m b ig u ity  w ith  the  
fo l lo w in g  o r d e r  f r o m  m o st to le a s t  r e a d i ly  re c o g n iz e d :  
s u r fa c e  s t r u c tu r e  >  d e le t io n  > d e e p  s t r u c tu r e  > case  
re la t io n s h ip s .
(4) W ith in  each g roup  of sen tences the c o m p le x i ty  ra t in g  fo r  
am b ig u o u s  type sentences is  g r e a t e r  than the c o m p le x i ty  
ra t in g  fo r  unam biguous type sen ten ces . (T h is  s ta te m e n t  
did not hold fo r  the case r e la t io n s h ip  sen ten ces . )
(5 )  T h e  sentences judged re la t iv e ly  low in c o m p r e h e n s ib i l i ty
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and r e la t i v e ly  h igh  in  c o m p le x i ty  a r e  those w ith  a r e la t i v e ly  
high  p ro b a b i l i ty  fo r  r e a l iz a t io n  of the a m b ig u i ty  p o te n t ia l .
On the bas is  of the p re s e n t  f ind ings  i t  is  not p o s s ib le ,  h o w e v e r ,  to 
support a s tro n g e r  v e r s io n  of (5 ) to the e f fe c t  that:
Sentences w ith  a r e la t iv e ly  h igh  p r o b a b i l i ty  fo r  r e a l iz a t io n  
of the a m b ig u ity  p o te n t ia l  a r e  judged r e la t i v e ly  low  in  
c o m p r e h e n s ib i l i ty  and high in  c o m p le x i ty .
H ypotheses
(2) T h e  ju d g m en ts  of a sen ten ce 's  a m b ig u i ty ,  c o m p r e h e n s ib i l i ty ,  
and c o m p le x i ty  v a r y  depending upon the m ode of p r e s e n ta ­
t ion  ( a u r a l  o r  v is u a l)  of the s t im u l i
and
(3) S yn tac tic  a m b ig u ity  a f fe c ts  n a t iv e  s p e a k e rs '  in tu it io n s  about  
sentences in such a w ay th a t  w ith in  each group of sentences  
the am biguous type  sentences a r e  judged lo w e r  in  c o m p r e ­
h e n s ib i l i ty  than th e i r  unam biguous c o u n te rp a r ts
a r e  re je c te d .
E x p e r im e n t  I I
R e g a rd le s s  of the p a r t ic u la r s  of the h u m an  sentence p ro c e s s in g  
m o d e l one fa v o r s ,  an e s s e n t ia l  com ponent o f the d e v ic e  is  s h o r t - t e r m  
m e m o r y .  T h e  o b je c t iv e  o f th is  e x p e r im e n t  was to d e te r m in e  the  
e ffec ts  of s e v e r a l  v a r ie t ie s  of syn tac tic  a m b itu ity  on s h o r t - t e r m
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m e m o r y  c a p a c ity .  T h e  g e n e ra l  hyp o th es is  being tested  a s s e r ts  that  
one way the p ro c e s s in g  of am biguous  sentences d i f f e r s  f r o m  the  
p ro c e s s in g  of unam biguous sentences is  that the f o r m e r  occupy m o r e  
s h o r t - t e r m  m e m o r y  space than the l a t t e r .
Sentence R e c a l l
F i r s t ,  h o w e v e r ,  we s h a ll  c o n s id e r  the re s u lts  of an a n a ly s is  of 
v a r ia n c e  of the e r r o r s  m ade  in  r e c a l l in g  the sen ten ces . I t  w i l l  be  
r e m e m b e r e d  that because of t im e  l im i ta t io n s  and e s p e c ia l ly  because  
of the co n ta m in a t io n  w hich  would r e s u l t  i f  sub jec ts  le a rn e d  both the  
am biguous and the unam biguous m e m b e r  of each of the 32 p a ir s  of 
sen ten ces , two fo r m s  of the tes t  w e r e  e m p lo yed , one set o f  sub jec ts  
tak ing  F o r m  A  and a n o th e r  set tak ing  F o r m  B . T h u s , d i f fe re n c e s  b e ­
tw een these two sets of sub jec ts  c o m p r is e  a p o te n t ia l  so u rc e  of v a r i a ­
t ion  in the e x p e r im e n ta l  re s u lts  w hich  m ust be e x a m in e d .  T a b le  9 
shows that as fa r  as sentence r e c a l l  is  c o n cern ed , the d i f fe r e n c e  b e ­
tw een sets is  not s ta t is t ic a l ly  s ig n if ic a n t  a lthough set does in te r a c t  
w ith  s e v e r a l  o th e r  v a r ia b le s .  T h e  e f fe c t  of the set X  g roup  in te r a c t io n  
( F  - 5. 12, p < . 01) d e r iv e s  f r o m  the fac t  tha t one set of sub jec ts  p e r ­
fo rm e d  b e t te r  on one g roup  of sen ten ces , the o th e r  set p e r fo r m e d  
b e t te r  on an o th e r  group of sen ten ces , w ith  no s ig n if ic a n t  d i f fe re n c e s  
being re v e a le d  fo r  the r e m a in in g  two group s .
Sentence g roup  and type a r e  shown to be s ig n if ic a n t  m a in  e f fe c ts
I l l
TABLE 9
Analysis of Variance for E rro rs  Made in Sentence Recall
Source of 
Variation df





Set 1 .04 .04 < 1
Subjects (Set) 69 9.63 .14
Group 3 4.04 1.35
**
14.17
Type 1 1.58 1.58
* *
16.68
Group X  Type 3 .96 .32 3 .37*
Set X  Group 3 1.46 .49 5.12**
Set X  Type 1 .35 .35 3.68
Set X Group X Type 3 5.04 1.68
**
17.69




E rro r 2139 203.42 .10
*p < .05
* *p  < .01
112
(F  = 14. 17, F  = 16. 68, p <  . 01) w ith  the ra n k  o r d e r  of groups in te r m s  
of r e c a l l  e f f ic ie n c y  be ing  deep s t r u c tu r e  (9 2 .  43% c o r r e c t )  >  s u r fa c e  
s t ru c tu re  (8 5 .7 4 %  c o r r e c t )  >  case  re la t io n s h ip s  (8 3 .  80% c o r r e c t )  >  
d e le t io n  (8 0 .  99% c o r r e c t ) ,  the le a s t  s ig n if ic a n t  d i f fe re n c e  be ing  2 .5 3 % .  
C o n t r a r y  to the p re d ic t io n  m ad e  in  hyp o th es is  (1 ) ,  the am biguous  
sentences w e re  c o r r e c t ly  r e c a l le d  m o r e  f re q u e n t ly  (8 8 .  38%) than the  
unam biguous sentences (8 3 .  10%). T h is  f in d in g  becom es even m o r e  
pronounced when one looks at the g roup  X  type in te ra c t io n  ( F  * 3. 37, 
p <_ .0 5 )  w hich  re v e a ls  tha t w ith in  the d e le t io n ,  deep s t r u c tu r e ,  and 
cas e  r e la t io n s h ip  groups, the m eans f o r  the r e c a l l  of am biguous  
sentences a r e  s ig n if ic a n t ly  h ig h e r  than the m eans  f o r  the unam biguous  
sen ten ces . In  the s u r fa c e  s t r u c tu r e  g roup , r e c a l l  was s l ig h t ly  but 
not s ig n if ic a n t ly  b e t te r  fo r  the unam biguous sen ten ces . M o r e o v e r ,  
the d i f fe re n c e s  cannot be a t tr ib u te d  to sub jec t sets s ince  the in te ra c t io n  
of set and sentence type is  not s ig n if ic a n t  (F  = 3 .6 8 ) .
T h is  in te ra c t io n  is  f u r th e r  sub stan tia ted  when one sep ara tes  
the group X  type respo nses  a c c o rd in g  to sub jec t  sets ( F  -  1 7 .6 9 ,  
p <  . 01) fo r  then i t  can be seen that the sub jec ts  in set 2 re c a l le d  the 
am biguous sentences b e t te r  than the unam biguous sentences w ith in  
each o f the four g roups , although the m eans in the d e le t io n  and deep  
s t ru c tu re  groups do not d i f f e r  s ig n i f ic a n t ly .  In te r e s t in g ly , the; r e c a l l  
of sentences in these two groups by sub jects in set 1 fo llo w ed  the sam e
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p a tte rn  and in  fa c t ,  the d if fe re n c e s  in  th is  case a r e  s ig n if ic a n t .  But  
these sub jects  c o r r e c t ly  r e c a l le d  the unam biguous sentences in the  
s u r fa c e  s t ru c tu re  and case re la t io n s h ip  groups m o r e  f re q u e n t ly  than  
they did the am biguous sentences although in  the l a t t e r  c a te g o ry ,  the  
d if fe re n c e  was not s ta t is t ic a l ly  s ig n if ic a n t .  W hen one r e m e m b e r s  
that the sentences am biguous in  case re la t io n s h ip s  a r e  not l ik e ly  to 
be so p e rc e iv e d ,  the m ean in g fu ln ess  of the tre n d  d im in is h e s .  H e n ce ,  
the d ire c t io n  of s ix  of the e ight poss ib le  c o m p a ris o n s  (sentence types  
w ith in  each of the fo u r  groups of sentences fo r  both sets of sub jec ts )  
is opposite to p re d ic t io n s  and only one, the b e t te r  r e c a l l  of u n a m b ig ­
uous than am biguous sentences in the s u r fa c e  s t r u c tu r e  group by 
subjects in  set 1, was p re d ic te d .  T h e r e fo r e ,  hypothes is  (2 ) is 
re je c te d .
Since i t  is  p o ss ib le  to a rg u e  that the d i f fe re n c e s  betw een  groups  
of sentences can be a t tr ib u te d  to s em a n tic  r a th e r  than o r  in add it ion  
to syn tac tic  v a r ia t io n ,  i t  ap p ears  p ro d u c tiv e  to m ove to ano ther le v e l  
and e xa m in e  the re la t io n s h ip  betw een  the sco res  of m e m b e rs  of each  
p a ir  of sen ten ces . I t  w i l l  be re c a l le d  that e v e ry  e f fo r t  was m ade to 
use the sam e w ords in  c o n s tru c tin g  the am biguous and the unam biguous  
c o u n te rp a r ts .  T h e r e fo r e ,  i f  the sco re s  fo r  these sentences d i f fe r  
s ig n if ic a n t ly ,  at le a s t  som e of this d i f fe re n c e  can be a t tr ib u te d  to the 
a m b ig u ity .  T h u s , a lthough a hypothesis  re g a rd in g  w ith in  p a i r  c o m -
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p a r iso n s  was not fo r m u la te d ,  i t  is  s t i l l  in te re s t in g  to note that in 19 
p a irs  the r e c a l l  of a m b ’ juous  sentences was s u p e r io r  to tha t of u n ­
am biguous  sen ten ces , in  7 p a irs  the unam biguous sentences w e re  
re c a l le d  m o r e  e f f ic ie n t ly ,  and the s co re s  did not d i f f e r  s ig n if ic a n t ly  
in  6 p a i r s . ^  T h a t  d i f fe re n c e s  am ong tes t  i te m s  w e re  a s ig n if ic a n t  
sou rce  of v a r ia t io n  ( F  = 1 1 .2 4 ,  p < . 0 1 )  was an tic ip a te d  and i t  would  
be as ton ish ing  i f  such d i f fe re n c e s  had not o c c u r re d ,  g iven  that data  
f r o m  the f i r s t  e x p e r im e n t  re v e a le d  s u b s ta n tia l  s e n te n c e - to -s e n te n c e  
v a r ia t io n  in the ra t in g s  of a m b ig u i ty ,  c o m p r e h e n s ib i l i ty ,  and c o m ­
p le x i ty .
B e fo re  a t te m p tin g  to e x p la in  the p a tte rn s  of r e c a l l  e r r o r s ,  a 
few  r e m a r k s  co n cern in g  the n a tu re  of the e r r o r s  a r e  n e c e s s a ry .  One
of the m ost c o m m o n  n o n -s e r io u s  e r r o r s  was the t ra n s p o s it io n  of
fo r m a t iv e s  f r o m  the sam e  g r a m m a t ic a l  c la s s .  F o r  e x a m p le ,
(51 A) O b s e r v e r s  thought Sue won and M a r y  did too 
was f re q u e n t ly  re c a l le d  as
O b s e r v e r s  thought M a r y  won and Sue did too.
Since th is  s o r t  of m is ta k e  did not r e f le c t  a change in  the syn tac tic  
s t ru c tu re  of a sentence n o r  i ts  a m b ig u ity  p o te n t ia l ,  i t  was not c o n ­
s id e re d  a m a jo r  e r r o r .  I t  is m e r e ly  m en tio n ed  h e re  as an in te re s t in g
^ T h e  re s p e c t iv e  i t e m  n u m b e rs  a r e :  7, 10, 11, 12, 15, 16, 18, 
19, 20, 22, 27, 29, 32, 34, 36, 37, 39, 48, 50; 9, 25, 30, 43, 44 , 51,
55; 23, 33, 42, 47 , 49 , 54.
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phenom enon that a p p e a rs  w o r th y  of fu r th e r  in v e s t ig a t io n .
T a b le  10 shows th a t  the to ta l  n u m b e r  of s e r io u s  e r r o r s  m a d e  
was 324, w h ich  w o rk s  out to an a v e ra g e  of 3 . 5 9  p e r  su b jec t  inc luded  
in  the a n a ly s is .  T h e  in c o m p le te  sentences p ro b a b ly  r e s u l t  l a r g e ly  
f r o m  in te r fe r e n c e  o c c u r r in g  d u r in g  the l is te n in g  p ro c e s s ,  in a s m u c h  
as when the tapes w e r e  p layed in  the c la s s r o o m  ex tra n e o u s  no ises  
such as the r in g in g  of the q u a r t e r - h o u r  c h im e s ,  coughing, and s n e e z ­
ing did o c c u r .  T h e  sam e exp la n a tio n  can  a ls o  be advanced to account  
fo r  e r r o r s  in v o lv in g  the o m is s io n  of a s in g le  noun. In  g e n e r a l ,  when  
sub jec ts  m ade  th is  s o r t  of m is ta k e ,  they in d ic a te d  t h e i r  a w a re n e s s  of 
i t  by leav in g  a b lan k  space in  p lace  of the m is s in g  w o rd ,  fo r  e x a m p le
(3 4 B ) _________ l ik e s  m oney m o r e  than h e r  husband.
H o w e v e r ,  when q u a l i f ie r s  w e r e  o m it te d ,  a f re q u e n t  o c c u r re n c e  
in  a sen tence such as
( I I A )  T h e  v e r y  han dsom e young s o ld ie r  was c r ip p le d
o r
( I I B )  T h e  v e ry  han dsom e young s o ld ie r  was s e iz e d ,
the sub jec ts  g e n e r a l ly  see m e d  u n a w a re  of the d is c re p a n c y  b e tw een  
the s t im u lu s  and th e i r  re s p o n s e .  Th u s  i t  a p p e a rs  to be the case that  
under conditions of m e m o r y  o v e r lo a d  p r i o r i t y  is p laced  upon re ta in in g  
the v e rb  or  v e rb s ,  then the nouns a n d /o r  p rono uns , and la s t ly  the 
q u a l i f ie r s .  F u r t h e r  ev iden ce  of the r e la t iv e ly  g r e a t e r  u n c e r ta in ty
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TABLE 10 
Nature of Sentence Recall E rro rs  
(N = 71)
E rro r  Number
Incomplete Sentences 85









Change in Ambiguity Potential 89
Unambiguous to Ambiguous 35 
Ambiguous to Unambiguous 54
Transform ational Changes 7
Active to Passive 4











about q u a l i f ie r s  re s u l ts  f r o m  the o b s e rv a t io n  tha t i te m s  in  th is  c a te ­
g o ry  w e r e  added to r e c a l le d  sentences s ix  of the n ine t im e s  an e r r o r  
l ik e  th is  was m a d e .  A ls o ,  m an y  of the e r r o r s  w h ich  re s u lte d  in  a 
m o d if ic a t io n  of the a m b ig u ity  p o te n t ia l  in v o lv e d  q u a l i f ie r s .  T h is  was  
e s p e c ia l ly  t ru e  of the s o r t  o f c o o rd in a te  re la t io n s h ip s  e x p re s s e d  in  
sentences l ik e
(5 0 A )  T h e i r  v a lu a b le  re c o rd in g s  and f i lm s  w e r e  s to len
and
(5 0 B )  T h e i r  re c o rd in g s  and v a lu a b le  f i lm s  w e r e  s to len .
W hy is i t  tha t a m b ig u ity  a p p e a rs  to enhance the r e c a l l  of s e n ­
te n c e s ?  M ig h t  the fa c t  th a t  som e of the  am biguous  sentences a r e  so 
o b v io u s ly  so, even to the po in t of be ing  h u m o ro u s ,  be re s p o n s ib le  fo r  
the m o re  e f f ic ie n t  r e c a l l?  P r o b a b ly ,  th is  is not the e xp lan a tio n  s ince  
th is  p r o p e r ty  could be a t t r ib u te d  to so few  of the tes t  sen ten ces . P e r ­
haps the a n s w e r  l ie s  not in the s o u rc e  of the a m b ig u ity  p o te n t ia l  n o r  
the p r o b a b i l i ty  fo r  r e a l iz a t io n  of the p o te n t ia l  but r a th e r  in l in g u is t ic  
p r o p e r t ie s  o f the sen ten ces  w h ich  a f fe c t  r e c a l l  so s t ro n g ly  as to n u l l i f y  
the e ffe c t  of the a m b ig u ity .
In  o r d e r  to a s c e r ta in  w h e th e r  sen tence length  m ig h t  be one of 
these v a r ia b le s ,  the re la t io n s h ip  betw een the n u m b e r  of a lp h a b e tic  
c h a r a c te r s  in  a sen tence and sentenc e r e c a l l  was in v e s t ig a te d .  A 1 - 
though the F  va lue  of 1 5 .2 2  is s ig n if ic a n t  a t  the .0 5  con fidence  le v e l ,
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the c o e f f ic ie n t  o f c o r r e la t io n  ( r  = 0816) is  v e r y  low . T h e r e fo r e ,  to
a v e ry  l im i te d ,  a lm o s t  n e g lig ib le  ex ten t,  the lo n g e r  the sentence is ,  
the less  l ik e ly  i t  is to be c o r r e c t ly  r e c a l le d .  And s ince  c o m p a ris o n s  
in d ic a te  that the unam biguous m e m b e r s  a r e  lo n g e r  than the am biguous  
c o u n te rp a r ts  in 19 p a i r s ,  as opposed to 9 p a irs  in  w h ich  the r e v e r s e  
s itu a tio n  p r e v a i ls ,  th is  te n ta t iv e  exp lan a tio n  based on length  m u st be 
d is c a rd e d .
S ince  m ean in g fu ln ess  of the s t im u lu s  is known to enhance the  
le a rn in g  of v e r b a l  m a t e r ia l ,  the ra t in g s  of sen tence p a ir s  along th is  
d im e n s io n  w e re  e x a m in e d .  In  n ine p a irs  of sen tences the unam biguous  
sentences w e re  judged m e a n in g le s s  m o r e  f re q u e n t ly  than th e i r  a m b ig ­
uous c o u n te rp a r ts .  F o r  e igh t of these  n ine p a i r s ,  r e c a l l  of the a m b ig ­
uous, a p p a re n t ly  m o re  m e a n in g fu l ,  sentence was s u p e r io r  to r e c a l l  
of the unam biguous sen tence.
In  sp ite  of the fac t  that e v e r y  e f fo r t  was m ade  to ob ta in  equ a lly  
c le a r  and in te r p r e ta b le  re c o rd in g s  of the sen ten ces , in te r p r e ta t io n  of 
the e r r o r  data  is c o m p lic a te d  by the p o s s ib i l i ty  that th is  goal m ay  not 
have been a c h ie v e d .  F o r  th is  reas o n  e n u m e ra t io n  and d iscu s s io n  of 
o th er fa c to rs  w hich m ay  have in flu en c ed  the e x p e r im e n ta l  re s u lts  w i l l  
be postponed u n t i l  the d ig it  r e c a l l  data  a r e  re v ie w e d .
D ig i t  R e c a l l
The  m ean  n u m b e r of d ig it  p a irs  r e c a l le d  was 3. 167 and the two
i
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sets o f sub jec ts  did not d i f f e r  s ig n if ic a n t ly  f r o m  each o th e r  in th e ir  
p e r fo r m a n c e ,  as can be o bserved  in  the a n a ly s is  of v a r ia n c e  re s u lts  
p rese n te d  in  T a b le  11. H o w e v e r ,  the e f fe c t  of sentence groups was  
s ig n if ic a n t  ( F  = 1 2 .8 6 ,  p <  .0 1 )  w ith  an a v e ra g e  of 3 .4 9 3  p a irs  being  
r e c a l le d  a f te r  deep s t r u c tu r e  sen tences, 3. 139 a f te r  d e le t io n  sen tences ,  
3. 006 a f te r  s u r fa c e  s t ru c tu re  sen tences , and 3. 000 a f te r  sentences in  
the case r e la t io n s h ip  group, the le a s t  s ig n if ic a n t  d i f fe r e n c e  being . 1313. 
Stated d i f f e r e n t ly ,  th is  m eans that the ra n k  o r d e r  of sentence groups  
in  te rm s  of h e a v ie s t  to l ig h te s t  s h o r t - t e r m  m e m o r y  load is case r e l a ­
t io n sh ip  >  s u r fa c e  s t r u c tu r e  >  d e le t io n  > deep s t r u c tu r e .  T h is  is  
r a th e r  s u r p r is in g  in v iew  of the fac t  that the case sentences w e re  
ra te d  the m o s t  c o m p re h e n s ib le  and the le a s t  c o m p le x  of the fo u r  g ro u p s .
N ote  too that the e ffec ts  of sentence type and the g roup  X  type  
in te ra c t io n  w e re  not s ig n if ic a n t  sou rces  of v a r ia t io n .  T h e r e fo r e ,  
although the d i f fe re n c e s  in  d ig it  r e c a l l  be tw een  sentence types on an 
o v e r a l l  bas is  and w ith in  the s u r fa c e  s t r u c tu r e ,  deep s t r u c tu r e ,  and 
case r e la t io n s h ip  groups a r e  in the p re d ic te d  d i r e c t io n ,  they a r e  too 
s m a l l  to stand the tes t  of s ig n if ic a n c e  and a l l  c lauses  of hypothesis  (3 )  
a r e  re je c te d .
The act X  type in te ra c t io n  (F  = 7 .3 4 ,  p < .0 1 )  w hich is  p o r t ra y e d  
in  F ig u r e  7 is r a th e r  in te re s t in g  fo r  i t  seem s that sub jects in Set 2 
w e re  indeed ab le  to r e c a l l  m o re  d ig it  p a irs  a f te r  the unam biguous than
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Set 1 1.19 1.19 <1
Subjects (Set) 69 1758.14 25.48
Group 3 82.14 27.38
**
12.86
Type 1 .03 .03 < 1
Group X Type 3 5.39 1.80 < 1
Set X Group 3 8.38 2.79 1.31
Set X Type 1 15.64 15.64
* *
7.34
Set X Group X Type 3 75.64 25.21 11. 84**
Sentence (Set-Group- 
Type)
48 350.65 7.31 3 .4 3 **












SET 2 (N =
SET 1 (N =
AMBIGUOUS UNAMBIGUOUS 
SENTENCE TYPE
F ig u r e  7. Set X  T y p e  In te ra c t io n  E f fe c t  on D ig i t  R e c a l l
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a f te r  am b iguous  sentences w h e re a s  sub jec ts  in  Set 1 r e c a l le d  m o r e  
d ig its  a f te r  the am biguous s t im u l i .  W hen the m ean s  a r e  b ro k e n  down  
even f u r t h e r ,  i . e .  types w ith in  g roups by sets ( F  ■ 11. 84 , p < . 01) i t  
v.as o b s e rv e d  that the b e h a v io r  of the su b jec t  sets was not a l ik e  fo r  
any of the fo u r  g ro u p s . In  o th e r  w o rd s ,  f o r  sub jec ts  in  Set 2, d ig it  
r e c a l l  was h ig h e r  a f te r  the unam biguous sentences in  the d e le t io n  
and deep s t r u c tu r e  g roup s , but the types r e v e r s e d  th e m s e lv e s  fo r  
Set 1 sub jec ts  w ith  the sam e  groups of sen ten ces . On the o th e r  hand,  
Set 2 sub jec ts  r e c a l le d  m o r e  d ig it  p a i r s  a f te r  am biguous  sentences  
in  the s u r fa c e  s t r u c tu r e  and case g ro u p s , w h e re a s  Set 1 sub jec ts  
p e r fo r m e d  b e t te r  in  r e c a l l in g  d ig its  a f te r  the unam biguous sentences  
in  these  g ro u p s . W h e th e r  th is  f in d in g  r e f le c ts  r e a l  d i f fe re n c e s  in  the  
p e r fo r m a n c e  of the two groups of sub jec ts  o r  an in e q u a l i ty  of the  
d i f f ic u l ty  of p a r a l l e l  sec tions  of F o r m s  A  and B of the tes t  r e m a in s  
o b s c u re .
T h e  next step is  to c o m p a re  the r e c a l l  of d ig its  a f te r  the a m ­
biguous and unam biguous c o u n te r p a r t  w ith in  each p a i r .  Not on ly  w e re  
th e re  r e la t i v e ly  few  s ig n if ic a n t  d i f fe re n c e s  in  the 32 p a i r s ,  but a ls o  
the s ta b i l i ty  of the m eans  v a r ie d  w id e ly  because  the n u m b e r  of d ig it  
p a irs  re c a l le d  was sco red  only i f  the sen tence p re c e d in g  the d ig its  was  
re c a l le d  w ithout s e r io u s  e r r o r .  N e v e r th e le s s ,  h e r e  a r e  the re s u lts  
of the ta l ly :  in <> p a irs  the m ean n u m b e r  of d ig its  r e c a l le d  a f te r  the
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unam biguous m e m b e r  was h ig h e r  than the m e a n  a f te r  the am b iguous  
m e m b e r ,  in  8 p a irs  d ig i t  r e c a l l  was s u p e r io r  a f te r  the am biguous  
m e m b e r ,  and the s co re s  did not d i f f e r  s ig n i f ic a n t ly  in  18 p a i r s . ^  In  
f iv e  of those s ix  in s tan ces  w h e re  the am b iguous  sentences  seem ed  to 
occupy m o r e  s h o r t - t e r m  m e m o r y  space than th e i r  unam biguous  
c o u n te rp a r ts ,  the p r o b a b i l i ty  fo r  r e a l iz a t io n  of the a m b ig u ity  p o te n t ia l  
of the sentences exceeded 5 0 % . ^  H o w e v e r ,  i t  does not fo l lo w  that  
sentences w ith  a h igh  p ro b a b i l i ty  fo r  be ing  p e rc e iv e d  as am biguous  
a r e  n e c e s s a r i ly  those w h ich  im p o s e  the g r e a te s t  b u rd e n  on s h o r t - t e r m  
m e m o r y  c a p a c ity .
T he  p o s s ib i l i ty  that an in d iv id u a l 's  own p e rc e p t io n  of a m b ig u ity  
is a d e te r m in in g  fa c to r  in  the s h o r t - t e r m  m e m o r y  load im p o sed  by a 
sentence m u st a lso  be c o n s id e re d .  In  o r d e r  to e x p lo re  th is  notion , the  
data  w e re  a n a ly ze d  w ith  p e rc e iv e d  a m b ig u ity  as the independent v a r i ­
ab le  and p a irs  of d e c im a l  d ig its  r e c a l le d  as the dependent v a r ia b le .
One f la w  in th is  p ro c e d u re  needs to be kept in  m in d .  I t  is  that som e
subjects  p e rc e iv e d  v e r y  few  sentences as be ing  am b ig u o u s , so th e i r  
m ean s co re s  a r e  based on a s m a l l  n u m b e r  o f t r i a l s .  In o r d e r  to c o m ­
pensate in so m e m e a s u r e  fo r  th is  s i tu a t io n ,  data  f r o m  sub jec ts  (N  -  14)
^ T h e  i te m  n u m b e rs  a r e  9, 15, 23, 34, 48 , 55; 10, 16, 19, 22, 
43, 44, 49 , 51; 7, 11, 12, 18, 20, 25, 27 , 29, 30, 32, 33, 36, 57, 39,
42, 47, 50, and 54, r e s p e c t iv e ly .
1 3
T h e s e  i te m s  a r e  9, 23, 34, 4 8 ,  and 55.
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who p e rc e iv e d  the a m b ig u ity  of less  than 5 of the 16 am biguous sen -
I
tences w e re  d is re g a rd e d  in  m a k in g  the fo l lo w in g  c o m p a r is o n s .  T ie s  
b e tw een  d ig it  r e c a l l  s c o re s  a f te r  am biguous and unam biguous s e n ­
tences o c c u r re d  fo r  fo u r  of the re m a in in g  57 su b jec ts ,  le a v in g  data  
f r o m  5 3 fo r  a n a ly s is  in  a sign te s t .  C a lc u la t io n s  based upon 25 
changes in  the p re d ic te d  d i r e c t io n ,  i .  e . the n u m b e r  of d ig its  r e c a l le d  
a f te r  unam biguous sentences  be ing  h ig h e r  than  the n u m b e r  of d ig its  
r e c a l le d  a f te r  am biguous sen ten ces , and 28 in  the opposite  d i r e c t io n  
y ie ld e d  a z va lue  of - .  028 and re s u lte d  in  the r e je c t io n  o f e x p e r im e n ta l  
hypothesis  (5 ) .
T h e  n u m b e r  of a lp h a b e tic  c h a ra c te r s  in  a sentence p ro v id es  a 
cru d e  a p p ro x im a t io n  o f the d e la y  betw een  the p re s e n ta t io n  and r e c a l l  
of the d ig its .  In  o th e r  w o rd s ,  the m o r e  t im e  was needed to t r a n s c r ib e  
a sentence, the lo n g e r  the d ig its  had to be s to re d .  F u r t h e r m o r e ,  i f  
d ecay  f r o m  m e m o r y  is a s im p le  functio n  of re te n t io n  t im e ,  then we 
would expect to f ind  an in v e r s e  re la t io n s h ip  b e tw een  the n u m b e r of 
c h a ra c te r s  in a sentence and the n u m b e r  of p a ir s  of d e c im a l  d ig its  
c o r r e c t ly  r e c a l le d .  In  fa c t ,  h o w e v e r ,  the c o e f f ic ie n t  of c o r r e la t io n  
has a p o s it iv e  va lu e , r  = . 0696 . A lthough  the F  va lue  ( F  * 9 .4 7 9 )  is  
s ig n if ic a n t  at the . 01 con fidence le v e l ,  the p ro p o r t io n  of the to ta l  
v a r ia n c e  w hich can be a t t r ib u te d  to this s o u rc e  is qu ite  s m a l l .
In c o m p a r in g  these re s u l ts  w ith  som e e a r l i e r  f ind ings  based
125
upon w ord  r e c a l l ,  a so m ew h at q u es tio n ab le  c o m p a r is o n  f o r  reasons  
soon to be c o n s id e re d ,  i t  a p p e a rs  tha t in  the p re s e n t  s itu a t io n  as in  
the studies re p o r te d  by M a tth e w s  (1 9 6 8 ) ,  fo rg e t t in g  is  not s im p ly  a 
func tio n  of t im e .  In  fa c t ,  both e x p e r im e n ts  p ro v id e  data  c o n tra d ic to ry  
to G lu c k s b e rg  and D a n k s '  (1 9 6 9 )  con ten tion  that w ord  r e c a l l  is a fu n c ­
t ion  of w ord  la te n c y .  Som e o b s c u r ity  does a r is e ,  h o w e v e r ,  in l ig h t  
of the fac t  that sentence length  and the t im e  e lap s in g  b e tw een  the  
p re s e n ta t io n  and the r e c a l l  of the i te m s  f r o m  the l is t  a r e  confounded  
in a l l  of these e x p e r im e n ts ,  and thus i t  is  im p o s s ib le  to sep a ra te  
the e ffec ts  of one f r o m  the o th e r .
One re a s o n  why i t  is d i f f ic u l t  to c o m p a re  the f ind ings  f r o m  e x ­
p e r im e n ts  based on w ord  r e c a l l  w ith  the p re s e n t  f in d in g s  based upon 
d ig it  r e c a l l  is that d i f f e r e n t  b e h a v io r a l  s t ra te g ie s  m a y  have been e m ­
ployed w ith  the two types of s t im u l i .  N e v e r th e le s s  the p ro c e d u re s  
w e re  v e r y  s i m i l a r ,  in a s m u c h  as the o r d e r  of w ord  c a te g o r ie s  and the  
o r d e r  of the f i r s t  m e m b e r  of the d ig it  p a irs  w e re  constant fo r  a l l  
t r i a l s .  In  e i th e r  case sub jec ts  could attend m o r e  c lo s e ly  to i te m s  at 
the beg inning o r  the end of the l is t s .  A  th ird  a l te r n a t iv e  open only to 
the sub jec ts  w o rk in g  w ith  the d ig its  cons is ted  of a ttend ing  to only the 
second m e m b e r  of each p a i r  of d ig its  and group ing  these u n p re d ic ta b le  
d ig its  in to  l a r g e r  un its , fo r  in s tan ce  as a te lephone n u m b e r ,  a te c h ­
nique which would re s u l t  in  enhanced r e c a l l .  T h is  s t ra te g y  could not
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be used w ith  w o rd s  s ince  the r e c a l l  of each was n e c e s s a r i ly  an a l l - o r -  
none p ro p o s it io n .  A n  in d ic a t io n  o f w h e th e r  o r  not a  sub jec t used the  
th ird  s t ra te g y  was p ro v id ed  by the sequence of the r e c a l le d  d ig i ts .  I f  
they w e re  w r i t te n  in the s am e  o r d e r  as they w e r e  p re s e n te d ,  i t  is  
l ik e ly  that th is  technique was used. O th e rw is e ,  the o r d e r  o f r e c a l l  
g e n e ra l ly  re f le c te d  e i th e r  re c e n c y  o r  p r im a c y  e f fe c ts .
S u m m ing  up then, the fo l lo w in g  n u l l  hypotheses a r e  accepted  
and a l l  s ix  of the r e s e a r c h  hypotheses a r e  re je c te d :
(1 ')  Unam biguous sentences a r e  r e c a l le d  no m o re  f re q u e n t ly  
than am biguous sen tences .
(2 ' )  W ith in  each g roup  of sen tences , the n u m b e r  of e r r o r s  in  
the r e c a l l  of am biguous sentences is no g r e a te r  than the  
n u m b e r  of e r r o r s  in the r e c a l l  of unam biguous sen ten ces .
( 3 1) W ith in  each group of sentences (a c ro s s  a l l  su b je c ts ) ,  the  
m ean n u m b e r  of d ig its  re c a l le d  a f te r  the unam biguous  
sentences is no g r e a te r  than the m e a n  n u m b e r  of d ig its  
r e c a l le d  a f te r  the am biguous sen tences .
( 4 1) A c ro s s  a l l  fo u r  groups of sentences and a c ro s s  a l l  sub jec ts  
( i .  e. w ith in  each p a ir  of sen ten ces),  the m ean  n u m b e r  of 
d ig its  r e c a l le d  a f te r  the unam biguous sentences is  no 
g r e a te r  than the m ean  n u m b e r  of d ig its  re c a l le d  a f te r  the  
am biguous sen tences.
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( 5 1) A c ro s s  a l l  fo u r  groups of sentences and w ith in  each su b ­
je c t ,  the m e a n  n u m b e r  of d ig its  r e c a l le d  a f te r  unam biguous  
sentences is no g r e a t e r  than the m ean  n u m b e r  of d ig its  
r e c a l le d  a f te r  sentences p e rc e iv e d  as being am b ig u o u s .
( 6 1) T h e  t im e  w h ich  e lapses  betw een  the p re s e n ta t io n  and r e c a l l  
of d ig its  as  m e a s u re d  by the n u m b e r  of a lp h ab e tic  c h a r a c ­
te rs  t ra n s c r ib e d  p e r  sen tence is  not in v e r s e ly  re la te d  to 
d ig it  r e c a l l .
So in  a m e m o r y  o v e r lo a d  s itu a tio n  l ik e  that set up in  E x p e r im e n t  
I I  w h e re  the em p h a s is  is on v e r b a t im  r e c a l l  and the p ro c e s s in g  t im e  is  
l im i te d ,  the am biguous sentences see m  to have been p ro ce ssed  as i f  
they  w e re  unam biguous. T h is  ev idence  supports  F o s s ,  B e v e r ,  and 
S i lv e r 's  con c lu s ion  (1968 ) that on ly  one in te r p r e ta t io n  is g e n e ra l ly  
ass igned  to an am biguous  sen ten ce . H o w e v e r ,  in  a d i f fe r e n t  s itu a tio n ,  
fo r  ins tance  l ik e  that in  E x p e r im e n t  I  w h e re  m o re  t im e  was a v a i la b le  
fo r  responding  to the s t im u lu s  and the task  consis ted  o f judg ing  r a th e r  
than  r e m e m b e r in g ,  the a m b ig u ity  e f fe c t iv e ly  in c re a s e d  the ra te d  c o m ­
p le x i ty .
One reas o n  tha t none of the p re d ic te d  d i f fe re n c e s  w e r e  re v e a le d  
in the second e x p e r im e n t  m ay be that in  a s h o r t - t e r m  r e c a l l  task  the 
subjects  a t te m p t  to  s to re  s u r fa c e  s t ru c tu re  s tr in g s  w ithout ass ign ing  
s t r u c tu r a l  d e s c r ip t io n s  to th e m . A ls o ,  e x p e r im e n ta l  conditions  such
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as the o r d e r  of p re s e n ta t io n  o f  the sen ten ces , the t im e  in t e r v a l  b e ­
tween the p re s e n ta t io n  and r e c a l l ,  and the r e la t iv e  o r d e r  in  w h ich  
the sentences and the l is t  a r e  r e c a l le d ,  i . e .  l i s t  o r  sen tence f i r s t ,  
should  be m o r e  c lo s e ly  exa m in ed  as p o te n t ia l  so u rces  of v a r ia t io n .  
T h is  can be r a t h e r  e a s ily  a c c o m p lis h e d  by s l ig h t ly  m o d ify in g  the  
design  of fu tu re  e x p e r im e n ts .  C o n tr o l  of l in g u is t ic  v a r ia b le s  is  
m uch m o re  d i f f ic u l t ,  but b es id e s  o r  in  a d d it io n  to a m b ig u ity  and s e n ­
tence length  th e re  a r e  s e v e r a l  w h ich  m a y  have a f fe c te d  sentence  
r e c a l l  and the s h o r t - t e r m  m e m o r y  load . Som e of these (w ith  r e f e r ­
ences to r e s e a r c h  showing th e ir  e ffec ts  on sen tence p ro c e s s in g )  a r e :  
t r a n s fo r m a t io n a l  c o m p le x i ty  (S av in  and P e rc h o n o c k ,  1965), l e x ic a l  
c o m p le x i ty  (F o d o r  and G a r r e t t ,  1967), Yngve  depth  ( M a r t i n  and 
R o b e r ts ,  1966), le x ic a l  den s ity  ( P e r f e t t i ,  1969), and s u b je c t -v e r b  
co n tig u ity  (B lu m e n th a l ,  1966). E a ch  o f these  fa c to rs  c o n tr ib u te s  to 
the in te r p r e ta t ic n a l  d e n s ity  of a sen ten ce , and by is o la t in g  and s o r t in g  
out th e i r  e ffec ts  on sentence r e c a l l  and s h o r t - t e r m  m e m o r y  c a p a c ity  
we can m ove  to w a rd  the d e v e lo p m e n t and fo r m u la t io n  of an a c c u ra te  
account of l in g u is t ic  b e h a v io r .
C H A P T E R  V .  S U M M A R Y  A N D  C O N C L U S IO N S
F i r s t  we m u s t  be m u ch  m o r e  c a r e fu l  than in  the re c e n t  
past to study the n a tu re  of o u r  in tu it io n s  about sen ten ces .
I t  w i l l  not do to m u l t ip ly  f o r m a l  ' le v e ls '  o r  a p o c a ly p t ic a l ly  
to a t ta c k  each  o th e r s '  th e o r ie s  e v e ry  t im e  a new k ind  of 
in tu it io n  a p p e a rs  on the h o r iz o n .  W e m u st  f i r s t  m ake  
s u re  that we u n d ers tan d  i ts  n a tu re  and i ts  in te r a c t io n  w ith  
o th er  sets of in tu it io n s .  N o t on ly  w i l l  th is  s o l id ify  the  
fa c tu a l  bas is  of l in g u is t ic  d e s c r ip t io n ,  i t  m a y  o f fe r  som e  
u n d e rs ta n d in g  o f how f u r t h e r  to deve lo p  e x p e r im e n ta l  
p h e nom eno logy . - - T h o m a s  G . B e v e r ,  " T h e  In te g ra te d  
Study of Lan guage  B e h a v io u r"  in  B io lo g ic a l  and S o c ia l  
F a c to r s  in  P s y c h o l in g u is t ic s  ed ited  by John M o r to n ,  1970, 
p. 203 .
In  E x p e r im e n t  I  about 300 h ig h  school s e n io rs  judged e i th e r  the  
a m b ig u ity ,  the c o m p r e h e n s ib i l i ty ,  o r  the c o m p le x i ty  of h a l f  of 40 a m ­
b ig u o u s -u n am b ig u o u s  p a i r s  of sen tences  and in d ic a ted  on a 7 -p o in t  
sca le  the d e g re e  of con fidence  they  had in  each ju d g m e n t .  H a l f  of the  
sub jec ts  in each  g roup  h e a rd  tape re c o rd in g s  of the sentences and the  
o th er  h a l f  re a d  th e m  as they w e re  in d iv id u a l ly  p ro je c te d .  Subjects  in  
E x p e r im e n t  I I  p a r t ic ip a te d  in  a s h o r t - t e r m  m e m o r y  task  which co n ­
s is ted  of l is te n in g  to a tape r e c o r d in g  of som e of the sam e sen ten ces ,  
each of w hich  was fo l lo w e d  by a s t r in g  of seven  p a irs  of d ig its  and 
then r e c a l l in g  the sen tence  and as m an y  n u m b e rs  as p o s s ib le .
A n a ly s is  of the re s u l ts  of these  s tud ies  re v e a le d  that:
(1 )  T h e  p r o b a b i l i ty  tha t the a m b ig u ity  p o te n t ia l  of a sentence  
w i l l  be r e a l iz e d  is  a functio n  of the so u rc e  of the a m b ig u ity ;
(2) T h e  m ode of p re s e n ta t io n ,  v is u a l  o r  a u r a l ,  had no s ig n i f i ­
cant d i f f e r e n t ia l  e ffect upon the p ro b a b i l i ty  that a sentence
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would be reco g n ize d  as am b ig u o u s . T h is  g e n e ra l iz a t io n  
holds t ru e ,  of c o u rs e ,  on ly  fo r  sentences used in  the tests ; 1
(3 )  T h e  am biguous sentences tended to be ra te d  m o re  co m p le x  
than th e i r  unam biguous c o u n te rp a r ts .  T h is  was p a r t i c u la r ­
ly  t ru e  of am biguous sentences whose p o te n t ia l  was l ik e ly  
to be r e a l iz e d ;
(4 ) T h e  unam biguous sentences tended to be r e c a l le d  no m o re  
e f f ic ie n t ly  than th e ir  am biguous c o u n te rp a r ts ;
(5) T h e  am biguous sentences tended to occupy about the sam e  
am oun t of s h o r t - t e r m  m e m o r y  space as th e i r  unam biguous  
c o u n te rp a r ts  as m e a s u re d  by the r e c a l l  of p a irs  of d e c im a l  
d ig its  fo llo w in g  the sen ten ces .
G ive n  that only 40 am biguous  sentences f r o m  the e n t i re  u n iv e rs e  
of p o te n t ia l ly  am biguous  E n g lis h  sentences w e r e  sub jected to tes t in g , i t  
seem s unw ise to g e n e r a l iz e  v e r y  f a r  f r o m  these r e s u l ts .  T h e  m e th o d ­
o lo g ic a l  c o n tr ib u t io n  of the p re s e n t  study is ,  h o w e v e r ,  m o r e  u n iv e r s a l ,  
and its  s ig n if ic a n c e  l ie s  in the d e m o n s tra t io n  of the f ru i t fu ln e s s  of a 
design  w h e re b y  the re s u lts  of the d i r e c t  e l ic i ta t io n  of in tu i t iv e  ju d g ­
m ents  a r e  in te g ra te d  w ith  an in d ir e c t  m e a s u re  of the p ro p e r t ie s  of the 
sam e s t im u l i .
*See C h a p te r  I  and som e of the r e fe re n c e s  cited th e re  fo r  e x ­
am p le s  of sentences w ith  which m ode does indeed m ake  a d i f fe r e n c e .
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Som e in v e s t ig a to rs ,  e . g .  G a m lin  (m im e o ,  p. 22 ) ,  have  
c la im e d  that syn tac tic  and s e m a n tic  p ro c e s s in g  a r e  s e p a ra te .  T h is  
m ay  be tru e  but the r e s e a r c h  re p o r te d  h e re  p ro v id es  a r e m in d e r  that 
the s e m a n tic  p r o p e r t ie s  of a sentence a r e  in  som e m e a s u re  dependent  
upon its  syn tac tic  p r o p e r t ie s .  O r ,  i f  one adopts the g e n e ra t iv e  s e m a n -  
t ic is t  pos it ion  one could a rg u e ,  I  suppose, th a t  the syn tac tic  p ro p e r t ie s  
a r e  functions of s e m a n tic  re a d in g s .  A t  any r a te ,  then, a r e la t io n s h ip  
of dependency ex is ts  and perhaps  th e r e  is  no b e t te r  i l lu s t r a t io n  of this  
than in  the o b s e rv a t io n  that s y n ta c t ic a l ly  am biguous sentences a re  
n e c e s s a r i ly  s e m a n t ic a l ly  am biguous  as w e l l .  M o r e o v e r ,  the re s u lts  
at hand r e a f f i r m  the n e c e s s ity  fo r  l in g u is t ic  and language p ro c e s s in g  
th e o r ie s ,  r e g a r d le s s  of w h e th e r  these be s y n ta c t ic a l ly  o r  s e m a n t ic a l ly  
based, to d e a l w ith  u n d e r ly in g  s t r u c tu r e s  as w e l l  as o b s e rv a b le  
phenom ena. H ence  th is  r e s e a r c h  p ro v id e s  f u r th e r  support fo r  the 
notion that sentences a r e  p ro ce ssed  on at le a s t  two l e v e l s - - a s  l in e a r  
sequences of s u p e r f ic ia l  un its  and as re p re s e n ta t io n s  of h ie r a r c h ic a l  
re la t io n s h ip s .
In  r e p ly  to G a r r e t t 's  question  (1 9 7 0 ) ,  "does a m b ig u ity  c o m p l i ­
cate the p e rc e p tio n  of s e n te n c e s ? "  one can re p ly  in the a f f i r m a t iv e  
in s o fa r  its th is  a t t r ib u te  is  m e a s u re d  by m eans of ra ted  c o m p le x i ty .
As fo r  the question  of C a r e y ,  M e h le r ,  and B e v e r  (1 9 7 0 ) ,  "when do we 
com pute a l l  the in te rp re ta t io n s  of an am biguous s e n te n c e ? "  one can
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re p ly ,  not in  a s h o r t - t e r m  m e m o r y  task  l ik e  that c a l le d  fo r  in E x ­
p e r im e n t  I I .  But perhaps i f  m o r e  t im e  e lapsed  betw een  p re s e n ta t io n  
of the sentence and p re s e n ta t io n  of the d ig its ,  the e ffec t  of the a m b ig u i ­
ty would be re v e a le d  in the r e c a l l  r e s u l ts .  T o o ,  a d d it io n a l  e x p e r im e n ­
ta tion  m ig h t be conducted w ith  a f o r m a t  m o r e  s i m i l a r  to that o r ig in a l ly  
em ployed  by Savin  and P e rc h o n o c k ,  i .  e. v e r b a l  r e c a l l  of sentences  
and w ord l is ts  r a th e r  than w r i t te n  r e c a l l  of sen tences and d ig its .  So 
since it  is  poss ib le  and even quite p ro b a b le  that the sub jec ts  a tte m p ted  
to le a r n  the tes t  sentences by ro te  and in so doing adopted an un­
n a tu ra l  o r  uncom m on s t ra te g y  fo r  t re a t in g  th e m , the re s u lts  a r e  in ­
te rp re te d  to r e f le c t  an a r t i f a c t  of the e x p e r im e n ta l  p ro c e d u re  r a th e r  
than a re fu ta t io n  of B e v e r ,  L a c k n e r ,  and K i r k 's  (1 9 6 9 )  m o d e l fo r  
l in g u is t ic  p ro c e s s in g  w h ereb y  " th e  u n d e r ly in g  s t ru c tu re s  of sentences  
a re  the p r i m a r y  units of im m e d ia te  speech p ro c e s s in g ."  T h is ,  then, 
seem s to be a p la u s ib le  exp lan a tion  fo r  the fac t  that the re s u lts  of 
E x p e r im e n t  I I  did not c o n fo rm  to the g e n e ra l  hyp o th es is  that p o te n t ia l ­
ly am biguous sentences by v i r tu e  of the fac t  that they  b e a r  m o re  than  
one- s t r u c tu r a l  d e s c r ip t io n ,  a r e  m o re  d i f f ic u l t  to p ro c e s s  than a r e  un ­
am biguous sen tences . C o nsequ ently , the th e o r e t ic a l  im p lic a t io n s  of 
these find ings a re  som ew hat r e s t r ic te d .
F u r t h e r m o r e ,  it  would s e r in  exc eed in g ly  p re s u m p tio n s  fo r  th is  
w r i t e r  to re c o m m e n d  d ra s t ic  re v is io n s  in e i th e r  of the linguistic
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th e o r ie s  used as a bas is  f o r  fo r m u la t in g  the tes t  sentences on the  
grounds of n e g a tive  re s u lts  obtained in  a s in g le  e x p e r im e n t .  T h e  i m ­
p l ic a t io n  of this p o s it io n  is not tha t g r a m m a r s  a r e  unaccountab le  to 
p e r fo r m a n c e  data  ( O i le r ,  S a les , and H a r r in g to n ,  1970), but r a t h e r  
that the re la t io n s h ip s  betw een  th e o r ie s  of l in g u is t ic  co m p e ten ce  and 
m o d els  of l in g u is t ic  p e r fo r m a n c e  a r e  in d i r e c t  (F o d o r  and G a r r e t t ,  
1966).
B e tw e e n -s u b je c t  v a r ia t io n  in  the p e rc e p t io n  of l in g u is t ic  a m ­
b ig u ity  ap p e a rs  to be a p ro m is in g  a r e a  fo r  fu tu re  in v e s t ig a t io n .  I n ­
d iv id u a l  d i f fe re n c e s  in  age, sex, so c io eco n o m ic  s ta tus , v e r b a l  f lu e n cy ,  
v o c a b u la ry  s iz e ,  and a u th o r i ta r ia n is m  m ig h t  r e a d i ly  be exam in ed  in  
te r m s  of p o ten tia l  re la t io n s h ip s  w ith  a m b ig u ity  p e rc e p t io n .  P r e s e n t ly ,  
r e s e a r c h  is u n d erw ay  to d e te rm in e  w h e th e r  the p e rc e p tio n  of syn tac tic  
a m b ig u ity  by n o n -n a t iv e  s p e akers  can be used as an in d ic a to r  of  
language p ro f ic ie n c y .
In the p re v io u s  c h a p te r  the notion  of in te r p r e ta t io n a l  den s ity  
was in tro d u ced . Som e of the l in g u is t ic  v a r ia b le s  d e s e rv in g  f u r th e r  
c o n s id e ra t io n  in  l ig h t  of th e ir  p o te n t ia l  in te ra c t io n  w ith  a m b ig u ity  or  
d i r e c t  co n tr ib u t io n  to the c o m p lic a t io n  of sentence p ro c e s s in g  a r e  
syn tac tic  c o m p le x i ty ,  le x ic a l  d e n s ity ,  le x ic a l  c o m p le x i ty ,  and s u b je c t-  
v e rb  co n tig u ity .  The  re la t io n s h ip  betw een  a m b ig u ity  and in te l l ig ib i l i t y  
is a lso  in te re s t in g  enough to w a r ra n t  som e study. And in  a l l  p sy ch o -
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l in g u is t ic  w o rk  w ith  l in g u is t ic  a m b ig u ity ,  the p ro b a b i l i ty  fo r  r e a l i z a ­
t ion  of the a m b ig u ity  p o te n t ia l  of each sentence should be co n s id e red  
as a m a jo r  v a r ia b le .
Not only should a d d it io n a l  e x a m p le s  of the fo u r  so u rces  of a m ­
b ig u ity  in ves t ig a ted  in  this study be tes ted , but a lso  o th e r  syn tac tic  
and s e m a n tic  sou rces  should be studied in  t e r m s  of th e i r  e ffec ts  on 
in tu it iv e  ju d g m en ts  and p e rc e p tu a l  p ro c e s s e s .  And s ince  a m b ig u ity  
is a u n iv e rs a l  fe a tu re  of hum an  language, th e re  is  m uch to be gained  
by extend ing  the scope of fu tu re  s tud ies  to in c lu d e  languages o th er  
than E n g lis h .
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T e s t  S e n te n c e s
* S c t i ) e n c e s  s o  i n d i c a t e d  w e r e  not  u s e d  i n  E x p e r i m e n t  I I
ir i a  1 
d e r
T e s t  
F orm S u r f a c e  S t r u c t u r e  S e n te n c e  P a i r s
P e r c e n t  
o f  Ss 
Judg ing  
S e n t s . 
Ambig.
In d e x
of
Ambigui
30 A The l a z y  f a r m e r ' s  w i f e  s t a y e d  a t  home. 3 6 .  53 - 1 . 4 4
30 B The f a r m e r ' s  l a z y  w i f e  s t a y e d  a t  home.
54 A Some more e m o t io n a l  speeches were  g i v e n  t h e r e . 6 1 . 5 3 1 .6 9
54 B Some l e s s  e m o t io n a l  speeches were  g i v e n  t h e r e .
41 A
*
^ P o l i c e  p u rsued  th e  man w i t h  a c a r . 6 5 . 3 8 2. 54
41 B P o l i c e  pursued  th e  man d r i v i n g  a c a r .
9 A The f o u r  g e n e r a l s  d e c id e d  on t h e  p l a n e . 6 3 . 4 6 1 . 9 0
9 B The f o u r  g e n e r a l s  d e c id e d  i n  t h e  p l a n e .
19 A I t ' s  good f o r  them t o  w in  t h i s . 5 5 . 7 6 .3 5
19 B F o r  them t o  w in  t h i s  i s  good.
7 B The p r e t t y  g i r l ' s  c o a t  was s e n t  back . 3 1 . 4 8 - 2 .  70
7 A The c o a t  o f  th e  p r e t t y  g i r l  was r e t u r n e d .
18 B Some more i n t e l l i g e n t  s t u d e n t s  were  chosen t o  go 5 1 . 8 5 . 11
18 A Some l e s s  i n t e l l i g e n t  s t u d e n t s  w ere  chosen t o  go •
31 B *They  d is c u s s e d  t h e  p rob lem  w i t h  th e  c a n d i d a t e . 3 3 . 3 3 - 2 . 3 3
31 A They d is c u s s e d  t h e  p rob lem  w i t h  t h e  campaign.
43 B Some m i n i s t e r s  la u g h e d  o u t  lo u d  a t  t h e  c h u rc h . 6 5 . 3 8 2 . 5 0
43 A Some m i n i s t e r s  la u g h e d  o u t  lo u d  i n  t h e  c h u rc h .
23 B The f o o l i s h  boy gave h e r  c a t  f o o d . 7 5 . 4 7 3 .  57
23 A The f o o l i s h  boy gave  him c a t  fo o d .
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“r i a l
d e r
T e s t
Form D e l e t i o n  S e n te n c e  P a i r s
P e r c e n t  
o f  Ss 
Judg ing  
S e n t s . 
Ambig.
In d e x
of
Ambigui
13 A *Those who p l a y  as w e l l  as B i l l  came. 3 4 . 6 1 - 1 .  75
13 B Those who p l a y  l e s s  w e l l  th a n  B i l l  came.
39 A John knows a t a l l e r  man th a n  D a v id . 80 .  76 4 . 2 0
39 B John knows a t a l l e r  man th a n  M a r g a r e t .
10 A He knows more b e a u t i f u l  women th a n  J u l i a . 7 5 .0 0 3 . 3 9
10 B He knows women more b e a u t i f u l  th a n  J u l i a .
32 A The v i s i t o r s  saw more th a n  t h e  p r i s o n e r s . 6 5 . 3 8 1 . 9 8
32 B The v i s i t o r s  saw more th a n  t h e  p r i s o n e r s  saw.
50 A T h e i r  v a l u a b l e  r e c o r d i n g s  and f i l m s  were  s t o l e n . 2 3 . 0 7 - 3 . 5 1
50 B T h e i r  r e c o r d i n g s  and v a l u a b l e  f i l m s  were  s t o l e n .
34 B Lucy l i k e s  money more th a n  h e r  husband. 7 0 . 3 7 2 .  80
34 A Lucy l i k e s  money more th a n  h e r  husband does.
51 B O b s e rv e rs  th o u g h t  Sue won and Mary t o o . 5 7 . 4 0 1 . 1 7
51 A O b s e rv e rs  th o u g h t  Sue won and Mary d i d  to o .
6 B
*
+Joe watches  t h e  f i s h  and a l s o  h i s  c a t . 3 8 . 4 6 - 1 . 4 9
6 A Joe watches  th e  f i s h  and h i s  c a t .
44 B They had been a r r e s t e d  and we f o l l o w e d . 6 4 .  81 2 . 0 2
44 A They had been a r r e s t e d  and we f o l l o w e d  them.
12 B He s o l d  h i s  modern p a i n t i n g s  and f u r n i s h i n g s . 1 8 .5 1 - 4 . 3 9
12 A He s o l d  h i s  p a i n t i n g s  and modern f u r n i s h i n g s .
S e r i a l
O rd e r
T e s t
Form Deep S t r u c t u r e  S e n te n c e  P a i r s
P e r c e n t  
o f  Ss 
Judg ing  
S e n t s . 
Ambig.
In d e x
o f
A m b ig u i ty
42 A The w a tc h in g  o f  th e  spy c o n t i n u e d  f o r  y e a r s . 6 5 . 3 8 2 . 2 7
42 B The w a n d e r in g  o f  th e  spy c o n t i n u e d  f o r  y e a r s .
20 A The k i c k i n g  o f  th e  h o rs e  was f u t i l e . 53 .  84 .6 6
20 B The showing o f  th e  h o rs e  was f u t i l e .
37 A These f r i e n d s  a r e  t h e  ones t o  h e l p . 7 6 . 9 2 3 . 3 5
37 B These f r i e n d s  a r e  th e  ones who h e l p .
46 A
*
*The F re n c h  t e a c h e r  e n jo y s  s p o r t s  and m us ic . 2 6 . 9 2 - 2 . 9 6
46 B The c h e m i s t r y  t e a c h e r  e n jo y s  s p o r t s  and m usic .
33 A What she f e a r e d  was b e in g  d i s c o v e r e d  by e v e r y o n e . 5 1 . 9 2 .6 8
33 B What she f e a r e d  was d i s c o v e r e d  by e v e r y o n e  e l s e .
36 B The t e s t i n g  o f  t h e  p s y c h o l o g i s t  was r e v e a l i n g . 5 9 . 2 5 1 .3 4
36 A The t r a v e l i n g  o f  th e  p s y c h o l o g i s t  was r e v e a l i n g .
47 B The p a i n t i n g  o f  th e  s t u d e n t  was r e a l i s t i c . 6 4 .  81 2 . 0 6
47 A The p a i n t i n g  by th e  s t u d e n t  was r e a l i s t i c .
25 B Her s p e c i a l  t u r k e y  i s  r e a d y  t o  e a t . 4 4 . 4 4 - . 7 0
25 A Her s p e c i a l  t u r k e y  i s  r e a d y  t o  be e a t e n .
53 B *The  S p a n is h  s c h o l a r  w r o t e  a p o p u la r  book. 14. 81 - 4 . 9 1
53 A The young s c h o l a r  w r o t e  a p o p u l a r  book.
27 B What amused them was b e in g  ig n o r e d  by e v e r y o n e . 53 .  70 .4 8
27 A What amused them was ig n o r e d  by e v e ry o n e  e l s e .
S e r i a 1 
O rde r
Tes t  
F orra Case S t r u c t u r e  Sente nc e  P a i r s
P e r c e n t  
o f  Ss 
J ud g in g  






















A The v e r y  handsome young s o l d i e r  was c r i p p l e d .  2 3 . 0 8
B The v e r y  handsome young s o l d i e r  was s e i z e d .
A The heavy hammer s t r u c k  t h e  n a i l .  1 7 .3 0
B The n a i l  was s t r u c k  w i t h  th e  heavy hammer.
A T h e i r  b i g  s t r o n g  b r o t h e r  h i t  th e  w i n d s h i e l d .  6 1 . 5 3
B T h e i r  b i g  s t r o n g  l a d d e r  h i t  t h e  w i n d s h i e l d .
A The c l u b  p r e s i d e n t  i s  a b e a u t i f u l  s i n g e r .  5 1 . 9 2
B The p r e s i d e n t  o f  t h e  c l u b  s in g s  b e a u t i f u l l y .
A #The g r e e n  a c i d  q u i c k l y  d i s s o l v e d  th e  m e t a l .  9 . 6 1
B The m e ta l  q u i c k l y  d i s s o l v e d  i n  t h e  g r e e n  a c i d .
B S t r a n g e r s  f r i g h t e n e d  ou r  l i t t l e  b l a c k  c a t .  2 0 . 3 7
A S t r a n g e r s  were  f r i g h t e n i n g  t o  ou r  l i t t l e  b l a c k  c a t .
B The s k i l l e d  c a r p e n t e r  s t r u c k  th e  n a i l .  2 0 . 7 5
A The n a i l  was s t r u c k  by t h e  s k i l l e d  c a r p e n t e r .
B The happy g i r l  s l i d  a c ro s s  t h e  room. 1 8 .5 1
A The o l d  c h a i r  s l i d  a c ro s s  t h e  room.
B The fo r m e r  p e a s a n t  was a good k i n g .  1 6 .6 7
A The fo r m e r  p e a s a n t  was a h e a l t h y  k i n g .
£
B *The  f a t  l a d y  touch ed  th e  a n t i q u e  c l o c k .  1 2 .9 6
A The f a t  l a d y  and t h e  a n t i q u e  c l o c k  to u c h e d .
In d e x
of
A m b ig u i ty  
- 3 .  50
- 4 . 4 2
1. 84
.5 2
- 5 . 5 3
- 4 . 1 5
- 4 . 0 0
- 4 . 3 2
- 4 . 5 2
- 5 . 0 4
Serial Order Anomalous Sentences
24 B la c k  heavy d i s s o l v e d  s t r o n g  th e  i s  n a i l .
26 Our s t r u c k  th e  b e a u t i f u l l y  she c h a i r  f o r m e r .
52 Was c h e m i s t r y  them r e a d y  w r o t e  r e v e a l i n g  what
38 F u r n i s h i n g s  t h e i r  more th o s e  had and Sue.
40 Them lo u d  p u rsued  home c a t  g e n e r a l s  some.
8 At  e m o t io n a l  heavy John f o r  s o l d i e r  as .
45 F o o l i s h  she good them modern young t h e .
14 S t o l e n  a g r e e n  t h e  e v e ry o n e  d e c id e d  t e a c h e r .
28 The h e r  s k i l l e d  t h e  Sue husband w e re .
17 And p r i s o n e r s  th e  q u i c k l y  f o u r  b e a u t i f u l  was.
Serial Order Practice Sentences
1 We found what  we were  lo o k i n g  f o r .
2 He wanted  h i s  b r o t h e r  t o  wash h i s  c a r .
3 Some p o l i t i c i a n s  r e f u s e  t o  d is c u s s  new is s u e s .
4 Of v e r y  t h e  la n g u a g e  o t h e r  t o  museum.
5 Thomas w i l l  make a v e r y  f i n e  s t a t u e .
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APPENDIX B
Instructions to Subjects Judging the Ambiguity
of Visually Presented Stimuli
Many E n g l i s h  s e n t e n c e s  and n o n - s e n t e n c e s  w i l l  be 
p r o j e c t e d  b e f o r e  you one a t  a t i m e .  Some w i l l  be q u i t e  
s i m p l e  t o  u n d e r s t a n d  w h ere a s  o t h e r s  w i l l  seem q u i t e  
s t r a n g e ;  some may have  more t h a n  one m e a n in g ,  and f o r  
o t h e r s  i t  may be i m p o s s i b l e  t o  f i g u r e  o u t  t h e  s e n s e .
Each i t e m  w i l l  be shown o n l y  once so p l e a s e  r e a d  c a r e ­
f u l l y  and t r y  t o  u n d e r s t a n d  i t  as you w o u ld  an o r d i n a r y  
s e n t e n c e .
A f t e r  each i t e m  t h e r e  w i l l  be a b r i e f  pause  d u r i n g  
w h ic h  you a r e  as ke d  t o  do two t h i n g s .  F i r s t ,  i n d i c a t e  
on t h e  answer s h e e t  by u n d e r l i n i n g  t h e  a p p r o p r i a t e  word  
w h e th e r  you t h i n k  t h e  i t e m  you j u s t  r e a d  i s  am biguous ,  
i . e .  has more th a n  one p o s s i b l e  m e a n in g ,  i s  unam biguous,  
i . e .  has a s i n g l e  m e an in g ,  o r  i s  m e a n i n g l e s s .  T h i s  j u d g ­
ment s h o u ld  be based  upon y o u r  o v e r a l l  r e a c t i o n  t o  t h e  
e n t i r e  s egm en t ,  n o t  j u s t  a p a r t  o f  i t .  F o l l o w i n g  each  
s e t  o f  words on t h e  answer s h e e t  you w i l l  s e e  t h e  numbers  
1 t h r o u g h  7. I f  you a r e  v e r y  s u r e  o f  t h e  ju d g m e n t  you 
j u s t  i n d i c a t e d ,  c i r c l e  t h e  7 . I f  you a r e  l e s s  c o n f i d e n t  
o f  y o u r  ju d g m e n t  b u t  t h i n k  i t  i s  p r o b a b l y  a c c u r a t e ,  c i r c l e  
th e  6 .  I f  you a r e  s t i l l  l e s s  s u r e ,  c i r c l e  t h e  5 .  I f  
you t h i n k  y o u r  chance  o f  b e i n g  i n  e r r o r  i s  a b o u t  5 0 - 5 0 ,  
th e n  c i r c l e  t h e  4 .  I f  you a r e  d i s t i n c t l y  u n c e r t a i n  a b o u t  
t h i s  ju d g m e n t ,  c i r c l e  t h e  3 ;  v e r y  u n c e r t a i n ,  t h e  2 .
C i r c l e  1 i f  you have no c o n f i d e n c e  i n  y o u r  ju d g m e n t .  To 
r e p e a t ,  c i r c l i n g  t h e  7 means you a r e  v e r y  s u r e  o f  y o u r ­
s e l f ,  th e  1 v e r y  u n s u r e .
We a r e  i n t e r e s t e d  i n  y o u r  i n i t i a l  r e a c t i o n  t o  each  
i te m  so p l e a s e  w a tc h  c l o s e l y  and r e s p o n d  q u i c k l y  and  
f r a n k l y .  Your i d e n t i t y  w i l l  n o t  be r e v e a l e d  n o r  w i l l  
you be g ra d e d  i n  any way on y o u r  p e r f o r m a n c e .
Are there any questions?
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Instructions to Subjects Judging the Ambiguity
of Aurally Presented Stimuli
You a r e  g o in g  t o  h e a r  a t a p e  r e c o r d i n g  o f  many 
E n g l i s h  s e n t e n c e s  and n o n - s e n t e n c e s .  Some w i l l  be q u i t e  
s i m p l e  t o  u n d e r s t a n d  w h e re a s  o t h e r s  w i l l  seem q u i t e  
s t r a n g e ;  some may have  more t h a n  one m e a n in g ,  and f o r  
o t h e r s  i t  may be i m p o s s i b l e  t o  f i g u r e  o u t  t h e  s e n s e .
Each i t e m  w i l l  be p l a y e d  o n l y  once so p l e a s e  l i s t e n  c a r e ­
f u l l y  and t r y  to  u n d e r s t a n d  i t  as you w o u ld  an o r d i n a r y  
s e n t e n c e .
A f t e r  each i t e m  t h e r e  w i l l  be a b r i e f  pause  d u r i n g  
w h ic h  you a r e  as ke d  t o  do two t h i n g s .  F i r s t ,  i n d i c a t e  
on t h e  answ er  s h e e t  by u n d e r l i n i n g  t h e  a p p r o p r i a t e  word  
w h e t h e r  you t h i n k  t h e  i t e m  you j u s t  h e a r d  i s  a m biguous ,  
i . e .  has more t h a n  one p o s s i b l e  m e a n in g ,  i s  unam biguous,  
i . e .  has a s i n g l e  m e a n in g ,  o r  i s  m e a n i n g l e s s .  T h i s  
ju d g m e n t  s h o u ld  be based upon y o u r  o v e r a l l  r e a c t i o n  t o  
t h e  e n t i r e  s e g m en t ,  n o t  j u s t  a p a r t  o f  i t .  F o l l o w i n g  
each s e t  o f  words on t h e  answ er  s h e e t  you w i l l  se e  t h e  
numbers 1 th r o u g h  7 .  I f  you a r e  v e r y  s u r e  o f  t h e  ju d g m e n t  
you j u s t  i n d i c a t e d ,  c i r c l e  t h e  7 .  I f  you a r e  l e s s  c on­
f i d e n t  o f  y o u r  ju d g m e n t  b u t  t h i n k  i t  i s  p r o b a b l y  a c c u r a t e ,  
c i r c l e  t h e  6 .  I f  you a r e  s t i l l  l e s s  s u r e ,  c i r c l e  t h e  5 .
I f  you t h i n k  y o u r  chance  o f  b e i n g  i n  e r r o r  i s  a b o u t  5 0 - 5 0 ,  
th e n  c i r c l e  t h e  4 .  I f  you a r e  d i s t i n c t l y  u n c e r t a i n  a bou t  
t h i s  ju d g m e n t ,  c i r c l e  t h e  3 ;  v e r y  u n c e r t a i n ,  t h e  2 .  C i r c l e  
1 i f  you have  no c o n f i d e n c e  i n  y o u r  ju d g m e n t .  To r e p e a t ,  
c i r c l i n g  t h e  7 means you a r e  v e r y  s u r e  o f  y o u r s e l f ,  t h e  1 
v e r y  u n s u re .
We a r e  i n t e r e s t e d  i n  y o u r  i n i t i a l  r e a c t i o n  t o  each  
i t e m  so p l e a s e  l i s t e n  c l o s e l y  and re s p o n d  q u i c k l y  and 
f r a n k l y .  Your i d e n t i t y  w i l l  n o t  be r e v e a l e d  n o r  w i l l  you 
be g r a d e d  i n  any way on y o u r  p e r f o r m a n c e .
Are there any questions?
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Instructions to Subjects Judging the Comprehensibility
of Visually Presented Stimuli
Many E n g l i s h  s e n t e n c e s  and n o n - s e n t e n c e s  w i l l  be  
p r o j e c t e d  b e f o r e  you one a t  a t i m e .  Some w i l l  be q u i t e  
s i m p l e  t o  u n d e r s t a n d  w h ere a s  o t h e r s  w i l l  seem q u i t e  
s t r a n g e ;  some may have  more t h a n  one m e a n in g ,  and f o r  
o t h e r s  i t  may be i m p o s s i b l e  t o  f i g u r e  o u t  t h e  s e n s e .
Each i t e m  w i l l  be shown o n l y  once so p l e a s e  r e a d  c a r e ­
f u l l y  and t r y  t o  u n d e r s t a n d  i t  as you w o u ld  an o r d i n a r y  
s e n t e n c e .
A f t e r  each i t e m  t h e r e  w i l l  be a b r i e f  pause d u r i n g  
w h ic h  you a r e  a s k e d  t o  do two t h i n g s .  F i r s t ,  i n d i c a t e  
on t h e  answ er  s h e e t  by u n d e r l i n i n g  t h e  a p p r o p r i a t e  word  
w h e t h e r  you t h i n k  t h e  i t e m  you j u s t  r e a d  i s  c o m p r e h e n s i b l e ,  
i . e .  ea sy  t o  u n d e r s t a n d ,  o r  i n c o m p r e h e n s i b l e ,  i . e .  im pos­
s i b l e  t o  u n d e r s t a n d .  T h i s  ju d g m e n t  s h o u l d  be based  upon 
your  o v e r a l l  r e a c t i o n  t o  t h e  e n t i r e  s e g m en t ,  n o t  j u s t  a 
p a r t  o f  i t .  F o l l o w i n g  each  p a i r  o f  words on t h e  answer  
s h e e t  you w i l l  se e  t h e  numbers 1 t h r o u g h  7 .  I f  you a r e  
v e r y  s u r e  o f  t h e  ju d g m e n t  you j u s t  i n d i c a t e d ,  c i r c l e  t h e  
7. I f  you a r e  l e s s  c o n f i d e n t  o f  y o u r  ju d g m e n t  b u t  t h i n k  
i t  i s  p r o b a b l y  a c c u r a t e ,  c i r c l e  t h e  6 .  I f  you a r e  s t i l l  
l e s s  s u r e ,  c i r c l e  t h e  5 . I f  you t h i n k  y o u r  c ha nc e  o f  
b e i n g  i n  e r r o r  i s  a b o u t  5 0 - 5 0 ,  t h e n  c i r c l e  t h e  4 .  I f  
you a r e  d i s t i n c t l y  u n c e r t a i n  a b o u t  t h i s  ju d g m e n t ,  c i r c l e  
th e  3;  v e r y  u n c e r t a i n ,  t h e  2 .  C i r c l e  1 i f  you have no 
c o n f i d e n c e  i n  y o u r  ju d g m e n t .  To r e p e a t ,  c i r c l i n g  th e  7 
means you a r e  v e r y  s u r e  o f  y o u r s e l f ,  t h e  1 v e r y  u n s u r e .
We a r e  i n t e r e s t e d  i n  y o u r  i n i t i a l  r e a c t i o n  t o  each  
i t e m  so p l e a s e  w a tc h  c l o s e l y  and re s p o n d  q u i c k l y  and  
f r a n k l y .  Your  i d e n t i t y  w i l l  n o t  be r e v e a l e d  n o r  w i l l  
you be g r a d e d  i n  any way on y o u r  p e r f o r m a n c e .
Are there any questions?
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Instructions to Subjects Judging the Comprehensibility
of Aurally Presented Stimuli
You a r e  g o in g  t o  h e a r  a t a p e  r e c o r d i n g  o f  many 
E n g l i s h  s e n t e n c e s  and n o n - s e n t e n c e s .  Some w i l l  be q u i t e  
s i m p l e  t o  u n d e r s t a n d  w h ere a s  o t h e r s  w i l l  seem q u i t e  
s t r a n g e ;  some may have  more th a n  one m e a n in g ,  and f o r  
o t h e r s  i t  may be i m p o s s i b l e  t o  f i g u r e  o u t  t h e  s e n s e .
Each i t e m  w i l l  be p l a y e d  o n l y  once so p l e a s e  l i s t e n  c a r e ­
f u l l y  and t r y  t o  u n d e r s t a n d  i t  as you w o u ld  an o r d i n a r y  
s e n t e n c e .
A f t e r  each i t e m  t h e r e  w i l l  be a b r i e f  pause d u r i n g  
w h ic h  you a r e  as ke d  t o  do two t h i n g s .  F i r s t ,  i n d i c a t e  
on t h e  answ er  s h e e t  by u n d e r l i n i n g  t h e  a p p r o p r i a t e  word  
w h e t h e r  you t h i n k  t h e  i t e m  you j u s t  h e a r d  i s  c o m p r e h e n s i b l e ,  
i . e .  easy  t o  u n d e r s t a n d ,  o r  i n c o m p r e h e n s i b l e ,  i . e .  im pos­
s i b l e  t o  u n d e r s t a n d .  T h i s  ju d g m e n t  s h o u l d  be based  upon 
y o u r  o v e r a l l  r e a c t i o n  t o  t h e  e n t i r e  s e g m e n t ,  n o t  j u s t  a 
p a r t  o f  i t .  F o l l o w i n g  each p a i r  o f  words on t h e  answer  
s h e e t  you w i l l  see  t h e  numbers 1 t h r o u g h  7 .  I f  you a r e  
v e r y  s u r e  o f  t h e  ju d g m e n t  you j u s t  i n d i c a t e d ,  c i r c l e  t h e  
7. I f  you a r e  l e s s  c o n f i d e n t  o f  y o u r  ju d g m e n t  b u t  t h i n k  
i t  i s  p r o b a b l y  a c c u r a t e ,  c i r c l e  t h e  6 .  I f  you a r e  s t i l l  
l e s s  s u r e ,  c i r c l e  t h e  5 . I f  you t h i n k  y o u r  cha nc e  o f  
b e in g  i n  e r r o r  i s  a b o u t  5 0 - 5 0 ,  t h e n  c i r c l e  t h e  4 .  I f  you 
a r e  d i s t i n c t l y  u n c e r t a i n  a b o u t  t h i s  ju d g m e n t ,  c i r c l e  t h e  
3;  v e r y  u n c e r t a i n ,  t h e  2 .  C i r c l e  1 i f  you have  no c o n f i ­
dence i n  y o u r  ju d g m e n t .  To r e p e a t ,  c i r c l i n g  t h e  7 means 
you a r e  v e r y  s u r e  o f  y o u r s e l f ,  t h e  1 v e r y  u n s u re .
We a r e  i n t e r e s t e d  i n  y o u r  i n i t i a l  r e a c t i o n  t o  each  
i t e m  so p l e a s e  l i s t e n  c l o s e l y  and r e s p o n d  q u i c k l y  and  
f r a n k l y .  Your  i d e n t i t y  w i l l  n o t  be r e v e a l e d  no r  w i l l  you 
be g r a d e d  i n  any way on y o u r  p e r f o r m a n c e .
Are there any questions?
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Instructions to Subjects Judging the Complexity
of Visually Presented Stimuli
Many E n g l i s h  s e n t e n c e s  and n o n - s e n t e n c e s  w i l l  be 
p r o j e c t e d  b e f o r e  you one a t  a t i m e .  Some w i l l  be q u i t e  
s i m p l e  t o  u n d e r s t a n d  w h ere a s  o t h e r s  w i l l  seem q u i t e  
s t r a n g e ;  some may ha v e  more t h a n  one m e an in g ,  and f o r  
o t h e r s  i t  may be i m p o s s i b l e  t o  f i g u r e  o u t  t h e  s e n s e .  
Each i t e m  w i l l  be shown o n l y  once so p l e a s e  r e a d  c a r e ­
f u l l y  and t r y  t o  u n d e r s t a n d  i t  as you w o u ld  an o r d i n a r y  
s e n t e n c e .
A f t e r  each i t e m  t h e r e  w i l l  be a b r i e f  pause d u r i n g  
w h ic h  you a r e  a s k e d  t o  do two t h i n g s .  F i r s t ,  i n d i c a t e  
on t h e  answer s h e e t  by u n d e r l i n i n g  t h e  a p p r o p r i a t e  w o r d ( s )  
w h e t h e r  you t h i n k  t h e  i t e m  you j u s t  r e a d  i s  c o m p le x ,  i . e .  
c o m p l i c a t e d ,  n o t  i n  t h e  g r a m m a t i c a l  s e nse  o f  t h e  t e r m ,  
o r  i s  s i m p l e ,  i . e .  u n c o m p l i c a t e d  o r  s t r a i g h t f o r w a r d .
T h i s  ju d g m e n t  s h o u ld  be based  upon y o u r  o v e r a l l  r e a c t i o n  
t o  t h e  e n t i r e  s e g m e n t ,  n o t  j u s t  a p a r t  o f  i t .  F o l l o w i n g  
each p a i r  o f  te rm s  on t h e  ans w e r  s h e e t  you w i l l  s e e  t h e  
numbers 1 th r o u g h  7. I f  you a r e  v e r y  s u r e  o f  t h e  j u d g ­
ment you j u s t  i n d i c a t e d ,  c i r c l e  t h e  7. I f  you a r e  l e s s  
c o n f i d e n t  o f  y o u r  ju d g m e n t  b u t  t h i n k  i t  i s  p r o b a b l y  a c ­
c u r a t e ,  c i r c l e  t h e  6 .  I f  you a r e  s t i l l  l e s s  s u r e ,  c i r c l e
t h e  5. I f  you t h i n k  y o u r  c ha nc e  o f  b e in g  i n  e r r o r  i s
a b o u t  5 0 - 5 0 ,  t h e n  c i r c l e  t h e  4 .  I f  you a r e  d i s t i n c t l y  
u n c e r t a i n  a b o u t  t h i s  ju d g m e n t ,  c i r c l e  t h e  3;  v e r y  u n c e r ­
t a i n ,  t h e  2 .  C i r c l e  1 i f  you h a v e  no c o n f i d e n c e  i n  your  
j u d g m e n t .  To r e p e a t ,  c i r c l i n g  t h e  7 means you a r e  v e r y  
s u r e  o f  y o u r s e l f , t h e  1 v e r y  u n s u re .
We a r e  i n t e r e s t e d  i n  y o u r  i n i t i a l  r e a c t i o n  t o  each  
i t e m  so p l e a s e  w a tc h  c l o s e l y  and r e s p o n d  q u i c k l y  and
f r a n k l y .  Your  i d e n t i t y  w i l l  n o t  be r e v e a l e d  n o r  w i l l  you
be g r a d e d  i n  any way on your  p e r f o r m a n c e .
Are there any questions?
160
Instructions to Subjects Judging the Complexity
of Aurally Presented Stimuli
You a r e  g o in g  t o  h e a r  a t a p e  r e c o r d i n g  o f  many 
E n g l i s h  s e n t e n c e s  and n o n - s e n t e n c e s .  Some w i l l  be q u i t e  
s i m p l e  t o  u n d e r s t a n d  wh ereas  o t h e r s  w i l l  seem q u i t e  
s t r a n g e ;  some may have  more t h a n  one m e an in g ,  and f o r  
o t h e r s  i t  may be i m p o s s i b l e  t o  f i g u r e  o u t  t h e  s e n s e .
Each i t e m  w i l l  be p l a y e d  o n l y  once so p l e a s e  l i s t e n  c a r e ­
f u l l y  and t r y  t o  u n d e r s t a n d  i t  as you w o u ld  an o r d i n a r y  
s e n t e n c e .
A f t e r  each i t e m  t h e r e  w i l l  be a b r i e f  pause d u r i n g  
w h ic h  you a r e  as ke d  t o  do two t h i n g s .  F i r s t ,  i n d i c a t e  
on t h e  answer s h e e t  by u n d e r l i n i n g  t h e  a p p r o p r i a t e  w o r d ( s )  
w h e t h e r  you t h i n k  t h e  i t e m  you j u s t  h e a r d  i s  c o m p le x ,  
i . e .  c o m p l i c a t e d ,  n o t  i n  t h e  g r a m m a t i c a l  s e n s e  o f  t h e  
te rm ,  o r  ife s i m p l e ,  i . e .  u n c o m p l i c a t e d  o r  s t r a i g h t f o r w a r d .  
T h i s  ju d g m e n t  s h o u ld  be based  upon y o u r  o v e r a l l  r e a c t i o n  
t o  t h e  e n t i r e  se g m en t ,  n o t  j u s t  a p a r t  o f  i t .  F o l l o w i n g  
each p a i r  o f  te rm s  on t h e  answ er  s h e e t  you w i l l  s e e  t h e  
numbers 1 t h r o u g h  7 .  I f  you a r e  v e r y  s u r e  o f  t h e  j u d g ­
ment you j u s t  i n d i c a t e d ,  c i r c l e  t h e  7. I f  you a r e  l e s s
c o n f i d e n t  o f  y o u r  ju d g m e n t  b u t  t h i n k  i t  i s  p r o b a b l y  a c ­
c u r a t e ,  c i r c l e  t h e  6 .  I f  you a r e  s t i l l  l e s s  s u r e ,  c i r c l e  
t h e  5. I f  you t h i n k  y o u r  cha nc e  o f  b e in g  i n  e r r o r  i s  
a b o u t  5 0 - 5 0 ,  t h e n  c i r c l e  t h e  4 .  I f  you a r e  d i s t i n c t l y  
u n c e r t a i n  a b o u t  t h i s  ju d g m e n t ,  c i r c l e  t h e  3;  v e r y  u n c e r ­
t a i n ,  t h e  2 .  C i r c l e  1 i f  you have  no c o n f i d e n c e  i n  y o u r  
ju d g m e n t .  To r e p e a t ,  c i r c l i n g  t h e  7 means you a r e  v e r y
s u r e  o f  y o u r s e l f ,  th e  1 v e r y  u n s u re .
We a r e  i n t e r e s t e d  i n  y o u r  i n i t i a l  r e a c t i o n  t o  each  
i t e m  so p l e a s e  l i s t e n  c l o s e l y  and r e s p o n d  q u i c k l y  and  
f r a n k l y .  Your i d e n t i t y  w i l l  n o t  be r e v e a l e d  no r  w i l l  
you be g r a d e d  i n  any way on y o u r  p e r f o r m a n c e .
Are there any questions?
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APPENDIX C
Answer Sheet Format for Ambiguity Judgments
1. A m biguous: U nam b igu ous: M e a n in g le s s
E x t r e m e l y  
Conf i d e n t 0 No Con­f i d e n c e
2 .  A m biguous: U nam b igu ous: M e a n in g le s s  
E x t r e m e l y
C o n f i d e n t  7 6 5 4 3
No Con-  
f  i d e n c e
3 .  A m biguous: U n a m b igu ous : M e a n in g le s s  
E x t r e m e ly
C o n f i d e n t  7 6 5 4 3
No Con-  
1 f i d e n c e
4 .  A m biguous: U n a m b igu ous : M e a n in g le s s  
E x t r e m e ly
C o n f i d e n t  7 6 5 4 3
No Con­
f i d e n c e
5 .  A m b igu ous: U n a m b igu ous : Meani n g le s s
E x t r e m e ly  
Conf i d e n t 6
No Con­
f i d e n c e
6 .  A m biguous: U nam b igu ous: M e a n in g le s s  
E x t r e m e ly
C o n f i d e n t  7 6 5 4 3
No Con-  
f  i  dence
7. A m biguous: U nam b igu ous: Meani n g le s s  
Extrem e 1y
C o n f i d e n t  7 6 5 4 3
No Con­
f i d e n c e
d . A m b i g u o u s : Unamb i g u o u s : Men n i n g 1 e s s
E x t r e m e l y  No C o n -
C o n l i d e n t  7 6 5 4 3 2 I t  i d e n c e
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Answer Sheet Format for Comprehensibility Judgments
1. C o m p r e h e n s i b l e : I n c o m p r e h e n s i b l e
E x t r e m e l y  ^  
C o n f i d e n t
No Con­
f i d e n c e
2. Comprehens i b l e : I n c o m p r e h e n s i b l e  
E x t r e m e l y
C o n f i d e n t  7 6 5 4 C
No C on-  
f  i d e n c e
3 .  Comprehens i b l e : In c o m p r e h e n s i b l e
E x t r e m e l y  
Conf i d e n t
No Con-  
1 f i d e n c e
4 .  C o m p r e h e n s i b l e : I n c o m p r e h e n s i b l e
E x t r e m e l y  
C o n f i d e n t  7
No Con-  
f  i d e n c e
5 .  C o m p r e h e n s i b l e : I n c o m p r e h e n s i b l e
E x t r e m e l y  
C o n f i d e n t  7
No Con-  
f  id e n c e
6 .  C o m p r e h e n s i b l e : I n c o m p r e h e n s i b l e
Ex t r e m e l y  
C o n f i d e n t  7
No Con­
f i d e n c e
7. C o m p r e h e n s i b l e : I n c o m p r e h e n s i b l e
E x t r e m e ly  
C o n f i d e n t  7
No C on-  
f  id e n c e
8.  Comprehens i b l e : I n c o m p r e h e n s i b l e
E x t  rerne 1 y 
( ' o n I  i d e n  t 6 2
No Con-  
I i donee
163
Answer Sheet Format for Complexity Judgments
1. C o m p le x :N ot  Complex
E x t r e m e l y  
Conf i d e n t
No Con-  
f  id e n c e
2 .  C o m p le x :N o t  Complex  
E x t r e m e l y
C o n f i d e n t  7 6 £
No Con­
f i d e n c e
3 .  C o m p le x :N o t  Complex  
E x t r e m e l y
C o n f i d e n t  7 6 £
No Con-  
f  id e n c e
4 .  C o m p le x :N o t  Complex  
E x t r e m e l y
C o n f i d e n t  7 6 £
No Con-  
f  id e n c e
5. C o m p le x :N o t  Complex
E x t r e m e l y  
C o n f i d e n t  7 6
No Con-  
f  id e n c e
6 .  C o m p le x :N o t  Complex  
Ex t r e in e l  y
C o n f i d e n t  7 6 £
No Con-  
f  id e n c e
7. C o m p le x :N o t  Complex
E x t r e m e l y  
C o n f i d e n t  7 6
No Con-  
f i  dence
8. C o m p le x :N o t  Complex  
E x trem e  1y
C o n f i d e n t  7 G £ 3
No C o n -  
f i  d e n c e
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APPENDIX D
Instructions Read to Subjects in Experiment II
P l e a s e  a r r a n g e  t h e  pad o f  answer  s h e e t s  so t h a t  
th e  g l u e d  edges a r e  on t h e  l e f t  s i d e  and you can l e a f  
t h r o u g h  t h e  pages as i f  you w e re  r e a d i n g  a book .  On t h e  
f i r s t  page w r i t e  y o u r  name, y o u r  c l a s s  s t a n d i n g ,  and y o u r  
m a j o r .
On t h e  t a p e  I ' m  a b o u t  t o  p l a y  you w i l l  h e a r  a number  
o f  E n g l i s h  s e n t e n c e s  w h ic h  have  b een  r e c o r d e d  by one o f  
my m a le  c o l l e a g u e s .  A f t e r  each s e n t e n c e  t h e r e  i s  a b r i e f  
p ause  b e f o r e  t h e  n a r r a t o r  p ro n o u n c e s  s e v e n  p a i r s  o f  d i g i t s .  
Th es e  numbers a r e  o r d e r e d  so t h a t  t h e  f i r s t  p a i r  i s  a lw a y s  
somewhere i n  t h e  r a n g e  o f  20 t o  2 9 ,  t h e  second  p a i r  ra n g e s  
f r o m  30 t o  3 9 ,  t h e  t h i r d  p a i r  f r o m  4 0  t o  4 9 ,  and so ort 
t h r o u g h  t h e  f i n a l  p a i r  w h ic h  ra n g e s  f ro m  80 t o  8 9 .  Your  
t a s k  i s  t o  l i s t e n  c a r e f u l l y  and a f t e r  you h e a r  t h e  i n s t r u c ­
t i o n  " b e g i n "  you a r e  t o  w r i t e  t h e ' s e n t e n c e  a c r o s s  t h e  to p  
o f  t h e  page e x a c t l y  as you remember i t  and t h e n  w r i t e  down 
as many numbers as p o s s i b l e  f ro m  t h e  l i s t .  The numbers  
may be w r i t t e n  down i n  any o r d e r ,  t h a t  i s ,  n o t  n e c e s s a r i l y  
i n  t h e  same o r d e r  i n  w h ic h  you h e a r d  them. The s e n t e n c e ,  
h o w e v e r ,  must be c o m p le te d  b e f o r e  you b e g i n  t h e  numbers.  
Remember, do n o t  s t a r t  w r i t i n g  u n t i l  you h e a r  t h e  word  
" b e g i n ."
When you f i n i s h  w r i t i n g ,  t u r n  t h e  page and g e t  r e a d y  
f o r  t h e  n e x t  i t e m .  T h e r e  a r e  37  i t e m s  on t h i s  t e s t  and  
I  w i l l  s t o p  th e  r e c o r d e r  f o r  b r i e f  r e s t  p e r i o d s  a f t e r  
12 o r  13 s e n t e n c e s .
A re  t h e r e  any q u e s t i o n s ?
A f t e r  t h e  T e s t
Now go back  t h r o u g h  y o u r  answ ers  and u n d e r l i n e  th o s e  
s e n t e n c e s  w h ich  you t h i n k  a r e  a m biguous ,  i . e .  have  more 
th a n  one m ean ing .
VITA
C a r o l  June Cunningham was b o rn  3 June 1941  
i n  C h ic a g o ,  I l l i n o i s .  She a t t e n d e d  p u b l i c  s c h o o l  i n  
W estm ont ,  I l l i n o i s ,  and g r a d u a t e d  as v a l e d i c t o r i a n  o f  
H i n s d a l e  Tow nship  H ig h  S c h o o l  i n  1 9 5 8 .  F o u r  y e a r s  
l a t e r  she  r e c e i v e d  a B a c h e l o r  o f  A r t s  d e g r e e  f ro m  t h e  
U n i v e r s i t y  o f  C o lo r a d o  w here  she  was e l e c t e d  t o  member­
s h i p  i n  P h i  B e ta  Kappa. From 1962  u n t i l  1967  she  was 
em ployed  as a t e c h n i c a l  t r a n s l a t o r  by th e  Te n n es s e e  
V a l l e y  A u t h o r i t y ,  N a t i o n a l  F e r t i l i z e r  D ev e lo p m en t  
C e n t e r ,  M u s c le  S h o a l s ,  A labam a.  I n  1964 she m a r r i e d  
D r .  James F .  P a r r ,  J r .  T h e i r  d a u g h t e r ,  L a u r e n  M e l i s s a ,  
was b o rn  i n  B a to n  Rouge, 29 A ugust  1 9 6 8 .
Ms. P a r r  was awarded a M a s t e r  o f  A r t s  d e g r e e  
by L o u i s i a n a  S t a t e  U n i v e r s i t y  i n  1 9 70 .  D u r i n g  t h e  p e r i o d  
o f  h e r  g r a d u a t e  e d u c a t i o n  she has e x p r e s s e d  h e r  c o n c e r n  
ab o u t  i n j u s t i c e s  i n  women’ s r o l e s  i n  A m e r ic a n  s o c i e t y  by 
p a r t i c i p a t i n g  i n  numerous a c t i v i t i e s  o f  t h e  N a t i o n a l  
O r g a n i z a t i o n  f o r  Women.
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